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_MATEMATHKA 


M. M. BAMHBEPY u P. H. KAYYPOBCKUN 


K BAPHAILMOHHOHM TEOPHH HEJIMHEMHbIX OHEPATOPOB 
HW YPABHEHHA 


- 


(IT pedcmaeneno akademuxom C. JI. Coboneeouim 28 VIII 1959) 


1. Tlycrb A — nuHeHEI MHTerpambHbI OMepaTop 
Av =\ K(x, 9) 0(y) dy, 
D 


fu = g(u(x),x) — onepatop Hempmxoro u LT = Ah —oneparop Tammep- 
mTeiHa. Bo Bcex paOoTax, B KOTOPbIX BapHalHOHHBIM MeTOJOM OblIM yCTaHOB- 
JICHbI TEOPeMb! CYMLECTBOBAHHA pelwieHHi ypaBHeHua Tu = u uu COOCTBeHHDIX 
<PyYHKUHH HW TOYeK BeTBIeHHA ONepaTopa I’, TpeOyeTca, uTOOKI ONepaTop A Obit 
NOSUTHBHBIM HWJIM KBa3HMO3HTHBHBIM (cM. (1), re yKa3aHa OnOnHOrpadnua). 
OTo TpeOopaHve OKa3aJlOCb CTECHHTCJIbHBIM, TAK KaK OHO He MO8BONIAJIO UCcJe- 

| OBaTb BapHalHOHHbIM MeTOJOM ypaBHeHuA HM OMepaTopb! TamMepuiteHHa mpu 
HaJIM4HM, HallpHMep, y CaMocompsKeHHOrO onepaTopa A (BnOHE HeMpepbiB- 
HOrO) CYUe€THOFO YHCIa MOMOMAKUTEMLHBIX WM CUeTHOFO UHCIa OTPHIWLaTeIbHbIX Xa- 
pakTepucTH4uecKHX UHCe. 

B wactTosineH paOoTe MbI BbIemsem Kacc 2 onepaTopos A v noKa3bIBaeM, 
4To ecm AE Y, TO kK ypaBHeHHiIo u= Tu MpHMeHHM BapHallMOHHbIM MeTOL. 
Kaace 9 coyepxKHT CaMOCOMpsA2KeHHbIe BNOJHE HeNpepbIBHble onepaToppr A 
CO CYe€THbIM YHCJIOM MOJIOXKUTEIbHbIX HM CYCTHbIM UMCJIOM OTPHWaTeJIbHIX Xa- 
PakTepHCTHYeCKHX 4HCe. 

Vines foka3aTesibcTBa 3aKl0UaeTCA B TOM, YTO ypaBHeHHe pu=lTu cBoqutca 
K CHCTeMe ypaBHeHHH C CHMMe€TPHYHOH MaTPHUeH JHHeHHbIX ONepaToposB. One- 
paTop, onpeeeHHbI STOH MaTpHeH, AelicTByeT B NPOCTpaHcTBe BeKTOP-PyHK- 
IMii HM He ABJIACTCA NO3HTHBHbIM WJIH KBA3HMO3HTHBHBbIM, XOTA KaK]bIN 9JIEMeCHT 
MaTPHUbI MpeAcTaBAeT COOOH NOSHTHBHbIM OMepaTop. SaTeM MbI paccMaTPHBa- 
M JIpyry!o CHCTeMy ypaBHeHHH C AHaroHa/IbHOH MaTPHLeH JIMHeHHbIX OMepaTo- 
POB, 9JIEMeHTbI KOTOPOM CYyTb 3JIeMCHTEI MpexkHeH MaTpuyp. J MaronalbHan 
MaTPHlla JIMHeHHbIX OMepaTOPOB ONpeseAeT JIMHEHHbIM NOSHTHBHBIM OMepaTop, 
HeicTBytoulM B HeKOTOPOM MpocTpaHCTBe BeKTOP-*yHKUHH. OkaspiBaeTcs, 4TO 
BCAKOEe pellileHHe BTOPOM CHCTeMbI OMpeyemAeT pelieHHe nepBok cuctempl. Js 
“TIPOCTOTLI H3JIO%KeHHA MPH paccMOTpeHHH ypaBHeHHA uw = Tu Mbl Noaraem, 
yto D — u3MepvMoe MHOXKeCTBO, MpHHalexkallee KBapaty O<x, y<l. Bo 
BTOPOH YaCTH 3aMeETKH YCTAHaBJIMBaIOTCA HOBbIe BAaPHalMOHHbIe MPHHILMMbI Cy- 
UeCTBOBaHHA HeNOABYXKHOH TOUKH MpeoOpa3s0BaHnHaA. 

Dy, ysere pape K (x, y) onepatopa A CRED Tlonoxum Ky (x, y¥) = 


vie io =~) as Oa, yee GS Tale ee) 
U3 cumMerpun "K (x, y) cnenyeT, 4TO = Ky (x, Y)=Kvi (y, x). PaccmoTpuM eles 
ole 

L*(0, =) onmepatop Aj, 


1j/n 


Avo = \ Kn (x, y)ol)d 


0 
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Mut cKaxem, uTo onepatop A€%, ecIM pH HeKOTOPOM fN KarxKbIK U3 one- | 
paTropos A,, SIBJIAeTCA CAMOCOIIPAXKeHHLIM H MoowKUTeMbHBIM B L*. JlerKo } 
MOCTPOHTb MPHMepbl ONepaTopos, Npwnafsemkamux YY, Y KOTOPbIX HMeeTCA | 
CYeTHOe YHCMO MOMOXKUTeMbHIX WH CUeETHOE UMCIO OTPHUATeJIbHbIX XapaKTepH- 
CTHYeCKHX UMCce (*). 

3. ByjeM paccmaTpHBaTb onepatop IT B Npe_momox*xKeHHH, 4TO BelllecT- 
BeHHad (yHKIuA g(u, x), 3ajaHHad aaa UE (— oo, +00) nu x€[0, 1], Henpe- § 
pbIBHa 110 Ww HM usMepuMa 110 x B D, a A JelicTByeT BHOHeE HelpepbIBHO H3 jj 
Lt 3 LP (p>2, p2+q?=l). 

Teopema 1. /Tycmb 6binoAnenol yCaoéeusa: 

1°. Onepamop AEN u Oeticmeyem enoane nenpepoieno uz L4e LP. 

2. |g (u, x)| a(x) + 6] u[P, 


wa 
2\ a (v, x) do <ayu? + by (x) | ult + 0(2), 
0 
20e a(x) €L9; b <0; ay <n}; —HaUmeNoWee XaPAKMepUCcMU4eCKOe 4UCAO ONe- 1 
pamopoe A;, 3 n— 4ucaro, exodstyee 6 Onpedenenue AEM; 6, (x) ELY; y = 5 = a + 
Dice < 25 C(x) GLY 


Tozda ypaeHenue u=Tu umeem no meHoweli mepe OOHO pewleHue, npUu- 4 
Hadnexcatyee npocmparncmey LP. 


JjoKa3aTeJIbCTBO OCHOBaHO Ha CBeJeHHH paccMaTpHBaemMoro ypaBHeHHA K 
cucTeme ypaBHenui Tammepuitenna. Ilyctb nm — uncsIo, onpeqensiomulee mpu- 


HayiexkHocTb A€Y. Tonoxum gy (uy, y) = (u., yo : ) a eee 4 


n 


v=1,2,...,n. Tora paccmaTpuBaemoe ypaBHeHue cBeqeTCA K CHCTeme 
ih Ne n 
ur (=) | Kn (x, ely), dy =Y An hou, (1) 
yv=1 0 v=1 


NpeACTaBMAIOWeH YaCTHBIN BU CHCTeMBI 


n 


ue(x) = | Kis 9) & (ta Y), ta (Ys + + Un (Y), 9) dy (2) 


v=1 pH 


pH 
: Co) 
Go (is tig, om lly mae GUE Gane. ies 


Hapsayy c cuctemow (2), y KoTopoH KBaypaTHat matpuna ((K;; )), co- 
CTaBJIeCHHad H3 MOJIOXKHTEbHO-OMPeMeJICHHbIX WIM MOJIOXKUTEJbHO-NOJyoMpe- 
WeneHHbIx agep Kz; (x,y), ABMAeTCA CHMMeETPHUHOM, paccMoTpHM cucTeMy 
HeJIMHEHHBIX HHTerpaJIbHbIX ypaBHeHHH c WMaroHaibHOH MaTpulel sayep 


fn 


ov (x)= [Kos e( Yon, Dome y+, D omy) y)dy. By 


D R= kR=1 k==1 


Vig paspemimmocru cuctempl (3) crexyer paspemimmocrbh cucrempr (2). 

BapwatMouHblt MeTOX, H3IOx%KeHHHI B (1), HeNpHMeHHM K WoKagaTenb- 
CTBY CYII€CTBOBaHUs pellieHHA cucTeMbI (3), eCJIM OCHOBHOH dbyHKIMOHaT 
OCLC), Crp. 268) paccmaTpuBaTb B Le p22 .OnHako ecm B Lo,n2 BbINeIUTb 
MOAMpocTpaHcTBoO Lo, yz, B KOTOPOM O;y(xX) = Vy; (x), WM B HeM paccMoTpeTb 
¢(v), TO coo6paxeHua u3 (1) OyyT MpHMeHMMBI K UMccMeqOBaHUIO CHCTeMBI 
(3). JlanHai ued mpuBo_UT K 3aBeplieHHio WoKasaTenbcTBa Teopempr 1. 


OrmertuM, 4TO OJHOBPeCMeCHHO HaMH YCTA4HOBJICHO CuJlej{yroujee TpeyJo- 
2KeHHE: 
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Teopema 2. ITycmo 6binoanenbl caedytouue YCACBUA: 
1°. Kascdoui camoconpascennoii u noaoscumearonolti onepamop Aj : 


Anv= \ Kv (x, y) 0 (y) dy 


D 


— enoane Henpepoleno us LI 6@ LP (p>2, pt+tqt=1), npuswen 
ny Ay: : 

2°. Onepamop Hemoiykoeo h= (hy, hg,...,hn), he = g:(u,(x),... 
..,Un(X), X) Oeticmeyem u3 Ly, n 6 


q, fe 
‘ aG nt n 
. g= sun APUMEM 2G (Uy; Us, oe sodlas X) >) Que se > b; (x) |; |e. 
pa iA 


+ € (x), 2e0 Can < hin (hiv — HaUMeHbUee XAPAKMepucmuUUecKoe LUCAO OEP 
Ka, <--,Kin)i OMe <2 OCB GELY yor i0Ke MELy 
D—u3Mm pumoe mHOoKeCMé6O S-mepHoeO eb6KaUdO6a npocmpancmea KonHe4rHoti 
WAU OeCKONE4LHOW mepel. 

Toeda cucmema (2) umeem no menoiueli mepe OOHO petenue, npuHadse- 
acaiee npocmpancmey Ly, n. 

Te Ke cooOpaxkeHHA MO3BOJIAIOT YCTaHaBJHBaTb WM Apyrue Mpewiomwenusa, 
H3 KOTOPbIX Mbl IIpHBeflem cuJlejyroulee. 

Teopema 3. Ecau sdpo K(x, y) onepamopa A€@Y% oepanuxeno, npusem, 
KaKO6O Oot Nu Oolno 4ucao fr >O, | g(u,x)|<a-(x) ELI, ede lL q<2, ecau 
i<r, 

u 
2\ g (0, x) do <au* + b(x)|ul* + ¢(x), 
0 
20e a<(hn4; }— HaumenbUee XapaKmepucmuULecKoe 4uUCcAO onepamopoée Ar ; 


N— 4ucno, exodsiumee 6 onpedenenue AEY,; O<ca<2; B(x)ELY, y= aoe: 


c(x)EL1, mo ypaenenue u=Tu umeem no menowei mepe OONO oepanuueH- 
Hoe petlenue. 

4. IIpa paccmorpeHuu Bompoca o co6cTBeHHbIX (byHKUNAX onepatopa I’ 
MbI MCHOJb3yeM mpesbilyuMe cooOpaxkenua {HM paccMaTpHBaeM B_ NOAMpo- 


eTpaucTBe Ly ,2 PyHKUHOHA 


. 
’ 


1/n n n n 
f (Ae u) = \ G 3 A,y?? Uyvs >, Agy Ugy,++- Da Any? Uny, y) dy, 
0 v=1 v=1 y= 


rye A; — NOJOXKUTeCIbHBIM KOPeHb KBallpaTHbIM U3 MOJO*KUTebHOTO ome- 


patopa A, u Ay = Ay;. Usyuenve storo dynkuvonaa B Ly »2 MpHBOLUT 
K OOULHM MpeIoxKeHHAM O COOCTBEHHBIX PYHKUMAX OMepaTopa 


AF = io Fe ty oS Any phi, as Ss ns hy w), 
v=] v=1 Vill 


IIpupefemM ofHO Takoe MpeyowKenne. 

Teopema 4. IIycmb evinoanenot ycaoeun 1° u 2° meopemol 2, npu4em 
PB 0G) Ou; 27 (0).0, 2. .,0,%)= 0. 

Toeda, KaKo6o 661 Hu OblAO NoAOMHCUMeABHOE 4UCNO A, CYyiwMecmeyem KOH- 
muny ym CcoOcmeennolx dbynkyult onepamopa AF, npunadaescauux npocmpan- 
cmey Lp,n, HOpMbl Komopolx 6 Ly, n He npesocxodAmM 4uCAa a. 

STH OOUIHe MpeLORXeHHA MbI MCHOJb3yYeM IPH MOKa3aTeTbCTBE CJIeWyio- 
mHxX TeopeM. 

Teopema 5. Iycmb onepamop AEM Oeucmeyem enoane Henpepoleno 
fol4e [2 (pt--gi=1) ul|g(u,x)|—a()+4|ujP4, ede atx) elt, 
Be 0,. ¢(0; xi 0. 
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Toeda cywecmeyem Koxmunyym coOcmeeHHolx GynKyull onepamopa pd 
npuxadseocauux npocmparncmey L’, Hopme: Komopslxe L? meHbwie NpouséoAb- 
HOO NOAOHCUMENOHOO 4UCAQ. 

Teopema 6. Ecau s0po K (x, y) onepamopa A€Y oepanuyeno, g (0, x) = 
=0, |g(u,x)|<a(x)eL? (1<qg<2) 6 HeKomopou oKpecmHOcCMuU mo4KU 
u=0, mo cywecmeyem Konmunyym coOcmeeHHelx GynKYyUt v(x) onepamopa 
I, Oaa Komopolx vraisup|v(x)| menowle npouseoAbHO2O NnoAOosUMeNoHOO 
4UuCcna. 

OrmeTHM elle, UTO NYTeM HCMOIb3OBaHUA COOTBETCTBYIOWIHX TeopeM H3 (?) 
MBI IPHXOMUM K pa3JIM4HbIM TeopeMaM O TOUKax OucbypKauuH OnepaTopon AFP 
nT. 

5. BapwalvouHpie NPHHWMMbI CyWIeCTBOBaHHA HeINOXBH2XKHOM TOUKH mpeod- 
pa30BaHHA MOXKHO pa3sleHuTb Ha Be rpynnp. K nmepBpok mpHHaiexaT Takue 
IIPHHILMMbl, B KOTOPbIX TpeOyeTCA NOHaA HeMpepbIBHOCTh OCHOBHOrO HeJIMHeH- 
HOrO OllepaTopa WIM Cla6ad HeMpePHIBHOCTh COOTBETCTBYIOWero PYHKIMOHAaMA; 
KO BTOPOH — Take, Kak, HalpuMep, Teopema 9.4 3 (+) u ee CeACTBHA, KOTO- 
pple CBOOGOAHEI OT TpeGoBaHH, yKa3aHHbIX Bbllue. IIpu ToKasaTeJIbCTBe TeOpeM 
1. 3 ObLIH HCMOMb3OBaHbI IPHHUWMbI NepBol rpynmpl. Te xe cooOpaxenna 1. 3 
H MIPHHILHMbl BTOPOH Tpynnbl MPHBOAAT K APyruM TeopeMaM CyLLeCTBOBaHHA pe- 
weHHh. CrelyroulnH HOBbIM MpHHUMM HeENOABH2XKHOM TOUKH Take IPHMeHHM K 
H3yueHHIO ypaBHeHuli Tammepuitetina (cp. (?)). 

Teopema 7. Ilycmb nomexyuarcnoltt onepamop F(x), 3a0daHnolti 6 pe- 
gpaeKkcueHom OaxKaxoeom npocmpancmee E, yooeaemeopsem YCAOBUAM: 


(F (x + y)— F (x), y) 9, 
20€ Xo, X, YEE; X)— HeKomopelli duKcupoeaHHolti eexmop; X, Y — npouséeoAbe-- 
Hole BeKmopol; y(t) >0 dun t>O u 


ps 
lim \ x (¢R) dé = + oo. 
R->0co 


0 


Toeda cywecmeyem eduxcmeeHnoe pewenue ypaeneHua F (x)=0 e E. 

M3 faHHOro NpHHUMNa Mbl BHIBOMMM cueqyroulue culeqcTBHA: 

1) IlycTb BO BceM BeleCTBEHHOM PHJIbOepTOBoM MmpocTpaHctTBe H 3aj,aHb! M0- 
JIOKUTEJIbHBIM CAMOCOMPAKeHHbIH OnepaTop A u NOTeHIMaJIbHbI OnepaTop F (x), 
YHOBJeTBOpAIOMMH ycmoBuio (F (x-+ y)—F(x),y) <a,(y, y) Aaa mo6nIx: 
x, YEH, rye a,||A\|<.1 npn a,>0. Torga ypapyenve x = AF (x) umeerT 
BH e]MHCTBeHHOE pelleHne. 

2) IlycTb Bo BCeM BellleCTBCHHOM THJIbOepToBOM mpocTpaHcTBe H 3ayaH 
KBa3HOTPHIaTeJIbHbI OnepaTop B, NoNo*KUTebHbI cneKTp KOTOporO MpH- 
HalexkuUT oTpesky [m, 8], rae m>O0, uw notTesivanbypli onepatop F (x), 


yAOBJeTBOpsoulMH ycsoBuio (F (x + y) — F (x), y) > = (y,y). Torfa ypapHe- 


Hue x = BF (x) umeeT B H efuucTBeHHoe pellieHue. 
JloKka3aTembeTBo Teopembl 7 ucnosmb3yeT cue Mywlly!o JIeMMy: 
JlemMa. Ecau nomenyuanonoitt onepamop F (x), sadanHei @ banaxoeom 

npocmparncmee E, ydoenemeopsem ycaoeuro (F (x + y)—F(x),y) >0 Ona 

ecex xED(\|x||<r), («+ y)€D, mo ez2o nomenyuan caabo noayxenpepol- 
6eH cHusy @ wape D(||x|| <r). 


Mockosckuit o6macTHol memarornueckHit Iloctynuato 
HHCTHTYT uM. H. K. Kpynckoii : 28 VIII 1959 


HMTMPOBAHHAA JIMTEPATYPA 


- BauuoOepr, Bapwanvonnpie MeTolb uccNelOBaHA HeHHeLHEIX ONepaTopoB, 
: _M. Bat u6epr, Yu. 3an. Mock. o6n. neq. unct. um. Kpyncxoii, 77, 131 
(1959). 3 P.M. Kauyposexkuit, Yu. gan. Mock. 062. neq. uuct. um. Kpyncxoit, 77, 


187 (1959). | 
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MATEMATHKA 


M. WH. BHUIMK uw * userxexoppecnonyent AH CCCP JI. A. JIFOCTEPHHK 


HEKOTOPBIE BOMPOCbl BOSMYINEHHM KPAEBbIX 3AJ/A4 JIA 
AM SEPEHLMAJIBHbIX YPABHEHMM, B 4ACTHbIX MPOM3BOJHbIX 


1. Anre6panyeckuM aHasioroM 3ajay aHasM3a, O KOTOpPBIX Oy eT HATH peuD, 
ABIACTCA cyleMyloulad 3amaua: 
Ilyctb Ay, Ay—N-mepupie Matpuupnl, A, = Ay+eA,; umlerca pellienue 


X=X. (X = (%1,-..,Xyn)) cucTemp! N sHHelHbIX ypaBHeHH, 3anucaHHbIx B 
{BEKTOPHOH dopme B Bue 
Adxl=[(Ao +eA1)x=b (06 =(h,,...,by)). (1) 


fEcam |Ao|=£0, To ana Mamix e« |A.|-—0 nw x =x, =% bex, +. .:, 
tS Xo — pellleHve mpeyewbHoro ypaBHeHHA Ay xX) =O, a x; HaxOJATCA OOpIU- 
HBIM MeETOJOM CpaBHeHHA KOS:PHIUMEHTOB. 
__ TIlyctp |Aj|=0, tT. e. =O sBnaeTca coOcTBeHHbIM sHayeHHeM Ao. 
‘Bpemem NoHATHe IpHcoeqMHeHHEIX BekTOpoB 3afaun (1). Ilyctb yy — co6- 
‘CTBCHHBI BeKTOP Ay, Apy, = 0. TIpucoequHeHHbIMH K HeMYy OTHOCHTeJbHO 
gayauu (1) BeKTOpaMH Ha3bIBaeM CHCTeMy U4ACTHBIX pelleHHH CJleqyIOUlMx 
PeKYPPeHTHEIX ypaBHeHHli: Ay y;=—A,yiy (G=1,..., n—1), mpHuem 
ypaBHeHne Ayy = — A; Yn; He MMeeT pelleHus. 
- Kaxkjaa Takai wenouka, NopoxaemMaA HeEKOTOPbIM COOCTBeEHHbIM BeKTO- 
POM Yo, KOHeuHAa (IA MpocToTb! MbI cunTaeM, 4TO | A;|=40). Takue wemou- 
KH MOryT MOABUTbCA axe B Cuyyae cHMMeTpHyecKHxX Ay u Ay. Econ n — 
co 


HavOoubluladA JJIMHa TaKOM IWeMOuKH, TO XxX. = >; efx;, B cmyuae HamMuua 
i= —ft 

OMHOM WeEMOUKH Yo, ¥1,---,Yn—-1 (OMHOTO coOcTBeHHOrTO BeKkTopa Ay Mmpu 

X}= 0) 9TO pa3owKeHHe HMeeT CJleyIOUlylo CTPyKTypy: 


con Sy Lin gy Stabe A a 
co 
=e = 8 [Xp + (Coss Yn + +--+ Coin Yo)I, (2) 


p=0 
rie nmocrosuHbie C; HW BEKTOPbl XxX; OMpeeJAIOTCA PeKYPPeHTHO MeTOJLOM 
cpaBHenun Koaddunnentos. [Ipu HasMuMH HECKOJbKUX TAaKUX «KOP]aHOBBbIX» 
wemouek {y;} pa3JloxKeHve CTPOHTCA aHaJIOrHUHO. 

2. Anasloruunad KapTHHa MosyuaeTcaA pH BOSMyMeHHH udpepeHiMab- 
HbIX ONepaTOpOB C MOMOMIbIO ONepaTOpOB Toro %*Ke WJM Ooslee HU3KOTO M0- 
panka. J\ma MpocTOTb! u3JiOxKeHNA 3fecb UB NM. 3 OyeM paccMaTpHBaTb 
cnyual, Kora mpeembHbI onepaTop Ly eCTb 9JMMNTHYeCKHM OMepaTop BTO- 
poro nopaaKa. (Bce nepeHocutca slerko Ha OOM Ciy¥al oMepaTopoB mo- 
pagka 2m.) Virax, paccMorpuM BO3MYIeHHYyIO 3afauy 06 OTHICKaHMM B OOJIa- 
ctu Dc rpannueh I pemenua wu, 3alauu 


eae el tae Ee) = ha); ok = Ca, 2 2) CO 
yeu =eA(s) FZ] + Bis) ul, =9ls), ser, (3') 
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rae L;—omepaToppl He pple Broporo NopagzKa. Ciyyal, Korqa 3aqaua (3), | 
(3’) npn e =O Bcerga pa3pelIHMa, MpHBOAUT K pa3JOKeHHIO U =U, B CTE- if 
neHHOi pag mo e. Ecam xe TouKa e =O mpnHaqexKUT cmeKTpy omepaTopa } 
Ly, TO MOFYT NOABUTHCA «MpHcoesMHeHHbIe COOCTBeHHbIe (YHKUMM» (aHaorH 
y;, i> 1), HB 9TOM cayyae uMeeT MecTO pa3uoxKeHHe, aHanorMuHoe (2). 
Tak OymeT, ecm BCe CooTBercrBylollMe enouKH PKopyaHa orpaHyeHbl No } 
quuHe. Heo6xodumblm u Oocmamo4Holm ycaoeuem OAH 9mozo0 ABANEMCA KO- } 
HeuHOCMb nNopAOKA Bospacmanus no © OOpamxoeo onepamopa L.—1, mounee: 


|Leull+ [yeu lp Cer |iull, C>0, (4) | 


i 


i 


npudem n coenadaem c maKcumarbHoll Oaunolt yenouek /Kopoana, || || — Hop- 

v if 
ma, Hanpumep, 6 £5, || ||1-—Hekomopaa Oanaxoea nopma dynkyud | 
Ha I. 


3. OcoOpli wHTepec mpecTaBmaeT ciyyal, Korga XOTA Obl OFHH UZ} 
BOSMyUarollux onepatopos L; B (3) uMeeT NMOpsAyOK Oowee BBICOKHHM, eM | 
Lo, W WpeyenbHan 3ayqaua HaxoguTcs wa cnekTpe.. Take 3aqa4yH BCTpeualoT-’ 
CA B IpHviomweHuax. B uacTHocTH, Ha pA TaKHX 3aay TEOPHH TOHKHX OOO- } 
gouek Ham yKa3an A. JI. Tonpyenpeizep. B Takux 3aauax BO3HMKaeT COUe- } 
TaHHe MOJIOCHBIX OCOOeHHOCTeH asreOpawyueckoro aHasora nl. 1 Cc ABMeHHAMM 
nmorpaHuyHoro CJION. 

Urak, Ix mpocToTsl u3slo%xeHHA, nycTb Ly — suuMnTHyecKuH onepaTop 
BToporo nopsgka, s= 2/, L;—onepatop nopaaka<i-+ 2, L,; —92nunTH-} 
yeckuit OmepaTop nopsmka 2/-+- 2. KpaeBbim ycJIOBMeM JIA MpeqesbHOK 3a- | 
auu WycTb OyyeT, HallpHMep, 


vou=ulp=0, (5) 


a JIA BO3MyleHHOM 3aqaun 7+ 1 ycnoBnit 1-H KpaeBol 3amauu, T. e. ycuo- 
Bus (5) u 


YVUu=s57| =9 ae (6) 


IIpH 9TOM MbI TipeqMoslaraeM BbINOJIHCHHDIM avITeOpanuueckoe yCaoBue 
peryiApHocTH BLipoxAenusa L.B Ly (*). (Cryya, Korga onepatop Ly 
Ooslee BLICOKOrO MOpsyKa ueM Ba, HHYEM MIpHHUMMvabHO He OTsMUaeTCA.) 
ACHMNTOTHYeCKOe pa3zsloxwKeHHve WIA Cyyaa, kKorgqa }=—O He ABAAeTCH TOU- 
KOH CneKTpa omepaTopa L, mpu yculoBun (5), qaHo B pa6orTe (?). 

Ilyctb Tenepb }=O saBaseTca coOcTBeHHbIM 3HaueHHem guia L,. Jaa 
IIPOCTOTbI PaCCMOTPHM CJlyyaH, Kora u =u, (x) —eMHCTBeHHad COOCTBeH- 
Had (PyHKWMA, oTBeyajomjad A=O (Lou, =O0, you, = 0). yuna mocTpoeHua 
MIpHCOeAHHEHHBIX (PyYHKUMH sanauM (3), (5), (6) Hao ucnoub30BaTb B OKpecT- 
HocTH I’ propoe paciujenenue omepatopa L, (cm. (*)): | 


(M,+°eM, +2M,4+...), (7) 


rye My) — oOpikHoBeHHbl WudpepenuuabHbIt OnepaTop 


d q2ite ? 
My (G ?) == Agi +2 (¢) di2!t2 eee | A2(9) Fe t=+, 
p— paccTosHve Mo HopManu Jo Dl, 9 = (%,...,%--1)—koopgunatet Ha I.) 


Tak Kak Uy, BoOOMe TOBOpA, He yJOBMeTBOpHeT ycuOBHaAM (6), TO C TOMO-\ 
IbIO PellleHHA Vy) THA NorpaHuyHOro coA ypaBHenua M,v,=0 Komnex- 
CHPyeTCA 9Ta HeBA3Ka: 


(7 (80) = win Ge ee a 


Tleppaa mpucoequHeHHad (pyHKUMaA wu, (anasor BeKTopa y; BU. 1) 
TPOHTCH Kak pellieHve 3ayaun 


Lots =—Lyu, Yo (41) = — Xo (): (8) 


ec/IM MoceqHAA paspelmma. HeBasky Ii Uy B BbINOJHeEHHH ycuIOBHi (6) 
/KOMIIeHCHpyeT (YHKUMA THMa NorpaHuyHorO cuIOA ev, — pellenHe 3aqauu 


My Op Mo, Oh) ale 


Tlonyyaem peKkyppeHTHbIi Mposecc, KOTOpbiii NpHBO_MT K MmpHcoeqHHeH- 
HbIM PYHKUMAM Wy, Us,...,Un—y 3agaun (3), (5), (6) H npHcoeqHHeEHHEIM 
TlOrPaHHUHBIM CJIOSIM Up, Vy, +++ 5 Un—zs 

KoueuHOCTbh TaKOH %OPAaHOBOH IeMOuUKH HM OleHKa ee JIMHbl rapaHTH- 
‘pyroTcaA cyiezyroueh Teopemon. 

Teopema 1. Ecau npu ycaoguax (5), (6) cytwecmeyem oOpamnotii one- 
jpamop L;—, npuuen* 


== A 
EEA leery: (9) 
| 
mo nocmpoeHnasn éoliue yenouka JKopoana Ug, Uy,...,Un—y KOHeUHa U Umeen 


OAunyY N<Ny. Ecau Onuna yenouku pasua n< ny, mo e@ (9) moocHO ny 3a- 
menumo na n. ITpu amom npednoaraeaemcs coomeemcmeyrwiuan enaadKkocmb Oan- 
Holx 3adauu. 

YkKaxKeM Mpocteliiee ycoBue HamHuHa omeHKH (9). Ecau yaa nro6pix u, 
-yaopseTBopsromux (5) u (6), 


(Lou, u)>0, (Le—L,) u, u) > e% (u,u), (10) 


TO BbINOJIHAeTCA OWeHKa (9) c ny = 2. 

Pemenuve wu, 3ayaun (3), (5), (6) onycKaer pasoxwKeHHe (KOTOpoe pH 
n, = 0 nmepexoguT B pa3snoxwenve (6.13) pa6orTnt (*)), omHcbIBaemoe cueqyto- 
mew TeOpeMon: 

Teopema 2. Ecau 3adaua (3), (5), (6) npu stobelx OocmamouKo maanolx 
© pa3speuluma u eoINoOAHsSIOMCA YcAaoeue (9) Npu HeKOMopoM Ny U anzeeOpau- 
4eCKOe YCNOBUe peeyAApHocmuU éeblpo#cdeHuA 3adauu (3), (5), (6), mo pewenue 
Ue 9moll 3adauu OonycKaem CAredyroulee ACUMNMOMUUECKOe pasnooteHue: 


Coli + City , , Colln_y +--- +Cn_4 Mo 


A= ir oe 5 


a Ie 
ee lee 


+ e®[w, + (CyUnra+--- +Cyu,)] + ieirs 
woe + eP [Wp + (Coty Una +--+ Crs puo)] +... 


~{lo% Cale eae l 
i] ef 1 cee T é T 
[ee] 
+ 3) 2 [Gp+ (Cora trat --- + Cato us))\ (11) 
p=0 
Oe ty, Uy, ».- , Un — YenotKka npucoeOuHenHelx GytKyut sadauu (3), (5), 
MO); Vos Un, s+ - 5 Un—y — YenotKka NPUCOCOUHEHHOLX NO2PAHUXLHOLX CAOEB; KOH- 


cmanmol C;, @yAKyuu W; U Noepanuunole CAOU Vv; ONpPedeAAIOMCA C NOMOL4oI0 
nodcmanoeku (11) 6 ypaenenue (3) u epaxuunole ycaoeus (5), (6). 


* Tina KpatTKocTH mel nog || || MoHHMaeM HOpMy onepatopa B Ly, Tak xe Kak B pa- 
6ote (7), MoxkHO MpHMeHATH H APyrve HOPME. 
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Tlokaxkem, wampuMep, Kak onpeyemsioTca (yHKUMA W) M MOCTOAHHaA Ce 
TlogctanopKa (11) B (3) u (5) maeT, ecm yuecTb pekyppeHTHbIe CoOOTHOUIe- jj 


HHA AA u; (i =0,1,...,n—1) w vo; ({=0,1,...,n—1): 
Ly Wy = —Cy (Li Un—a + Lo Une + .--) +A, (12) | 
Wy |r = — Cy Una |r- (12’}| 


Tak KaK COOTBeTCTBYIONad OHOpOwHad 3ayaya WMeeT HeTPHBUAaIbHOe 
pellieHHe W,, TO JIA pa3speWIMMOCTH 9TOM sayayH TpeOyeTCA BBINOMHeHHe jf 
BbITeKalolero H3 cbopMysbl Tpusa cmezyloulero ycJIOBHA OPTOrOHaJIbHO- 
CTH: 


(iiss CM Mea Lay, ee ie a cee \ Uren ect. (13) 

ate hing | 

re 2,—co6cTBeHHad (byHKWHA CcompsxeHHOrOo onepaTtopa Lo: Loz =O, 
Yo Z = 90, v— kKoHOpMasb. SameTuM, uTo ycnoBue M-=-0 ecTb ycuoBue 3a-% 
BepleHHA WeMOuKH Ha N-M Ware. 

M3 (13) Haxogum C, u 3aTeM w, H3 (12), (12’). Ilo w, crpoum norpa=§; 
HMUHbI COM 0, aHaOrM4HO TOMY, KaK yKa3aHO BBIIIe. 

Tlanee mocmeqoBaTebHO cTpoatca C;, w; wu 0; (i=1, 2,...). OctTa- 
TOUHbI wieH pa3ioxeHua (11) omeHMBaeTcH Kak B (1) C H3MeHeHHAMH, 
BbITeKaIONMMH M3 oleHkH L.—1 no dopmyue (9). 

B cayuae, ecnu } = O oTBedaIoT HeECKOJIbKO COOCTBEHHBIX (YHKIMH Onepa- 
Topa L, (mpu rpaHu4yHoM ycoBuH (5)) c pa3HbIMH JWIMHaMH Wenouek PKopyana, 
Mbl HMeeM BMecTO OHOrO psa (11) cyMMy HeCKOJbKHX TAaKHX PAXOB, IpHyemM 
4HCIO Ny B OleHKe (9) copmayaeT c HaMOonbiueH AmHHOIO WemoukH PKopyana. ff. 

4. B paccmorpeHHbIx B (?) 3aqa4uax Cc OoMbUINMH KOSdpuLneHTaMH UH C GecKo- 
He4HO TOHKHMH OapbepaMu MbI MO?KeM IPH NOCTPOeHHH ACHMMTOTHKH MOMacTh — } 
M 9TO ObiBaeT B BaXKHbIX YACTHIX CJIYYAAX — Ha COOCTBEHHOe 3HaveHHe JIA OL- | 
HOH “3 Mo_oOnacteH. Tora HMeloT MeCTO aCHMNTOTHYeCKHe Pa3OMKeHHA, aHa- | 
soruunple (11). OnH B HeABHOM Bue PUrypupyroT B (*). 


Tloctynusto +f 
30 IX 1959 


UMTHPOBAHHAA JIATEPATYPA 


1M. VW. Bumux, JI. A. JIioctrepuuk, Yen. matem. nayk, 12, B. 5 (77) (1957). ; 
5 Al 18) ree jal 


2M ux, JI. A. JIioctepuux, JAH, 125, Ne 2 (1959). 
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Jloxnagn Akanwemun nayr CCCP 
1959. Tom 129, Ni 6 


MATEMATHKA 
M. T. TEHJIEP 
TEOPEMA O CPEJ\HEM 3HANEHHH WIA BUPAPMOHWYECKHX 
®YHKUWHA 


(ITpedcmaeaeno axademuxom JI. C. Ilonxmpaeunoim 23 VII 1959) 


B HacToaslei pa6oTe OKa3sblBaeTCA TeopeMa O CpeHeEM 3Ha¥eHHH JIA On- 
| rapMOHHYeCKHX (yHKUMH MPH NOMOLMWH OMHOMapaMeTpuyecKUX py JIMHel~ 
| HbIX ONepaTOpos. 

B pa6orte (1) mpuBeyena cbopmyuia: 


{eo 
WOT (K) = = \ exp [5 -|exp | [oV 2Inw i] f (x) do, (1) 


| : 
| Tye A}— HHQHHUTeSHMAJIDHbIM ONepaTOp OHOMapaMeTpHyeCKOH Ppyllbl Ole- 
patopos L, = u*, onmpeyeseHHblli paBeHCTBOM 


MQ =[2 Laf @],_- (2) 


2 4 2 
Motarad )B (1) - A= A> urine A= a = i — onepatop Jlannaca,. 
NoJIyuHM 


ee (eu) ae | exp -> {exp[o V2 Inu A] + 


+ exp[—o¢ Y2inu A}} f (x, y) do. (3) 


Ha ocHOBaHHM pesysbTaTOB paOoTbl (*) MbI MOXKeM NOJYUNTb BblparxkeHne 
aa exp[oV2In uA] uw exp [—oV2In wAlf (x, y): 


exp[o V2 InuA][ (x, y) = 


=z | \ exp[ —SE2] F(#+ iV Vilna, y+<V eV Pi ) dé des (4) 
exp[=oV 2inuAli(@, 9) = 
=i \ exp|— sorely p(epaV 2 V Zine 26 V 2inu, ete aye Vat de. (5) 
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Tlogcrapus (4) u (5) B (3), NomyauM 


u* f(x, y) = 
; co CO oe. / a? 4 6? 4 5 
fs h “a t 2 8o7 Inu 
= aay cel [Fe + tY8%Inu,y+tV =a 
Le eae AS awe Pe: | 
+ f (x + it V 80 Inu, y + it Y 867 Inu)| dtde ds. (6) | 
TIlonoxum B (6) ¢=pcos8, t=psin9, s=s*/2; torga 


 Jon= aol | eo[—2]{{ eof Free + 


efy sd Bes» 
+ psV2 Inucos 8, y+ps V2 Inusin 6) + 


4 4 

+ f(x + ipsV 2In ucos6, y+ ios VY 2In wu sin§)]s as} odo. (7) | 
; \ 

Bo BHyTpeHHeM UHTerpauie (7) CemaemM 3aMeHY TePpeMeHHbIX ps V 2inu =% 

(oe =const); o603HauHB p” = 26, nomyyHM 
Be fuly = \ P(r, u) M(r, f; x, y) rdr, (8) i} 

0 

rye 

fap wer 4 dé ! 

leks PE ag E Ui : ; 

Far aes V 4x Inu | me . 64 In uk? | a (7 


M(r, fix, Te as ly ee d9. (10) } 


0 
Jlerko IpoBepuTb, 4TO 


\ &O, u) rdr = 1. (11) | 


C8 


Jtonyctum, uto f(x,y) ABNxerca OnrapMoHMueckol (byHKuHeli. Torgza, 
YUHTHIBaA, UTO 
ua f(x,y) = ul A*F (x, y) = 0 
Cay eT pe 217), ean 
UAE (0,50) = CONSE =F Ge.7), 12a 


Orctona Hw H3 (8) nomyyaem 


iy) =Se(r,u) Mor, iio ar (13) 


C apyrol cropoxpi, Ha ocHoBaHHu (11), umMeem 


lee) 


f(y) =\ (7,0) F(x, y) rr. (14) 


0 
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V3 (13) u (14) nozyuum 


| \ (Wi Y—M(r, fx, Mrdr =O. (15) 


0 


H3 (15) cnenyer, uro f (x, y)— M(r,f;x,y)=0, Tak Kak eqMHCTBeHHEIM 
HENPePbIBHbIM PelueHHeM ypaBHeHHA 


Dirne@rar=0 (16) 


eS eth 


mpH Bcex u > 0 sBanetca cbyHKunA g(r) = 
Tlokaxkem noculeqHee -yTBepxKeHue. 
Tlonoxus B (9) 64Inu = 1|/w*, nonyunm 


dw? [ng __ (rw)*) dé 404 
OOP eps | cS |= iho) 
rye 
ae Teas 
Aelia! exp| E B | Po (17) 
H, TakKHM OOpa3om, u3 (16) nomyuaem: 
| & (rw) g(r)rdr =0. (18) 


0 
co 


Ecan | k(rw) g(r)rdr =0 npu scex w>0, To eqMHCTBeHHbIM HelpepbiB- 


0 
HbIM pelieHHeM 9TOrO ypaBHeHua Oyper g(r)=0. B camom gene, paccmoTs 
PHM HHTerpabHOe ypaBHeHHe 


co 


\ & (rw) p(w) dw = (7). 


0 


Mszpectuo ((*), crp. 401), uro OHO uMeeT pellieHHe, HaXOMMMOe Ip No- 
MOULM mpeoOpa3s0BaHna Mewauna. CreqoBatesibHo, 


co 


\g (r) g(r) arn g(r) rar\ k (rw) p (w) dw 


WJM 
co 


Cig @prar=\ (\ k (rw) g (r) r dr ) p(w) dw. 


0 
Co 
Ho ByyTpeHHui MHTerpas paBeH HyJiO. SHauHT, \ | g(r)|*rdr =0, u, BBHE 
0 


LV HelpepbiBHocTH g(r), HMeeM g(r) =0. 
Takum o6pa3om, u3 (15), yuuTbiBad (10), nomwyyaemM COOTHOMeHHE 


F (x, yy ag f (x +r cos 8, ee y + ir sin 9) d9, (19) 
ry 


2 TAH. 1. 129, Ne 6 1209 


Loy, > 
Ye! 


BbIpaxkaioulee TeopeMy O CPpeqHeM 3HAYeHMH 1A 6urapMoOHHYeCKHX evel 
ILM. 


Ucnonmp3ya mpeo6pa3opanve MeviuHa, MO%KHO MOJyIMTb Apyroe BbIpaxke- 
Hue Jia P(r, u) H AudpepenuasbHoe ypaBHeHHe, KOTOPOMYy 97a dyn 
yOBJIeTBOpseT. 

Ecam F (s) u G (s ) — mpeo6pasonanua MesiuHa COOTBeETCTBeEHHO yn 


f(x) u g(x), 70 ((*), erp. 71) 


co Creek y 
; SENG! 1 
\e@ORS)S=aq \ GOFF Ox*ds. (20) 
0 ¢—0ot 
VMmeem 
co fool y ' 
GAs) = \ es) dean (S)5 ) tais)ea \ e- 2 de sl (zy), 
0 0 
NO3ITOMY 
r odie 4 ae eters | 
\exp[—t—z|G= a; | P@r(s)xras. (21) 
0 c—oof 
Takum o6pasom, 
, e+-Co8 i i fe) / ieee! —S d (22) | 
see WN ae Inu 4x ae (s) \2 iG V Inu } Se Ait 


JIlerKo T1poBpepuTb, 4uTo dbyHkuua P(r, u) yRoBMeTBopseT csenyroulemMy 
JHHeEMHOMy uepeniuasbHOMy ypaBHeHHIO TpeTbero NopagKa: 


e> 100 1 00 


or? | or OF r2 Or ate Dep (23) 


Cpeaneasnarckuli TrocyapcTBeHHbI yHuBepcuTer Ilocrynuso 
um. B. H. Jlenuna 23 VII 1959 


IMTHPOBAHHAS JIUTEPATYPA 


'N.P. Romanoff, Ann. of Math., 48, Ne 2, 216 (1947). 2 E.T. Tutamapm 
_ Baeyenve B TeopHio HHTerpaoB Pypse, M. 1948. 
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Jloxnayn Akagemun nayk CCCP. 
1959. Tom 129, Ne 6 


Sainte tinea 


MATEMATHKA 


tO. HW. FPHBAHOB 


OB OAMHO3HAYUHOM PA3PELWIMMOCTH WM PEWIEHHW BECKOHEUHDbIX 
CMCTEM JIMHEMHbIX YPABHEHMK 


(IT pedcmaeaeno axademuxom C. JI. Coboaeeum 8 VIII 1959) 


B nactosileH cTaTbe yCTaHaBJIMBaloTCA HeOoOXOMMMbIe HM. WOCTaTOuHbie 
JyCJIOBUA OHOSHAYHOH paspelIMMOCTH TaK Ha3bIBaeMbIX W-, a H B-BHOWHE 
€lIpepbIBHbIX CHCTeEM JIMHeHHbIX ypaBHCHHH C GeCKOHEYHbIM YHCJIOM HeH3BeCT- 
{HBIX H YKa3bIBAIOTCA IPpaKTHYeCKH OCYIUeCCTBHMbIe cnocoObl HX pellleHus. 
PesyibTaTbl CTaTbH NpefcTaBsAloT MHTepec Kak JIA camMoH TeopHu Gecko- 
IHeUHbIX CHCTe€M JIMHEHHbIX ypaBHeHHH, Tak HM [A ee MpHMeHeHHi. 

Yepes E mbt o603HauaeM OeCKOHeYHY!IO eMHMUHYIO MaTpHIly H udepes 
P,—MaTpULly, NowyuyeHHyio u3 E myTeM 3aMeHbl HYJIAMM BCX OTJIMYHEIX OT 
MyJIA 3JIEMeHTOB ee TepBbix n cTpok. BeckoHeyHan mMatpuua FE, — E — P. 
Ilyets A = (Qmn)m, n=1 ABMACTCA HeNpPepPbIBHbIM MATPHUHDIM OMepaTOpoM B 
OaHaxOBOM mpocTpaHcTBe J/ OG6eCKOHeUHbIX UHCJIOBbIX MOCeIOBAaTebHOCTeL 
\X = {xn}. Hopmy onepatopa A mbI oCosHauaem uepes | Al. 

Onpefemum 6eckoHeuHble MaTpHubt An, Anco H Acon, NOsaran 


Ay = En: A+En, Ai ines Alcon = A+Ep. 


Mpi ropopuM, 4uTO MaTpHuHbIt onepatop A: 
1) w-BnomHe HempepbiBeH, ecm lim || A — A,|| = 0; 


2) o-BMOJIHe HempepbiBeH, eCJIH lim | A — Ancol] = 0; 
3) B-BnomHe HenpeppiBeH, ecm lim | A — Acon|| = 0. 


w-, a&- HW B-BnOvIHe HeNpepbIBHBIe MATPHYHbIe ONepaTOpbl usyyeHb! B (*). 
Byjlem ropoputb, uTO GecKOHeuHad CHCTeMa JIMHeHHbIX ypaBHeHul 


[ee 
La DO te (Ww Oe ya); (j 

n=1 

aM, B MaTpHuHOK dopme, 
X—AX =H, 
BJIACTCA W-, 4- WK B-BNOMHeE HeMpepbIBHOM CHCTeMOM JIMHeEHHbIX ypaBHeHuh, 
bon anement HEI uw matTpHuHbii onepatrop A sABJAeTCH COOTBETCTBEHHO 
&- WJIM B-BOOJIHe HelpepbIBHBIM OMepaTOpoM B mpoctpanctse Z. 
Mobi ropopuM, 4TO OecKOHeyHad CHCTeMa JIMHeHHbIX ypaBHeHHli (1) ofno- 
BHauHO paspelluma B /, ecJIM OHA HMeeT eMHCTBeHHOe pelleHve X = {Xp} El 
pu mo6om szmemeHte H = {hp} El. 
Yepes A, o603HauaeTCA JeETEPMUHAHT 


? 


4— ay =O fon ie) Gin 
—= (Bort {— Goa reir) teh ea Asn 

Ae = 
oo ON eG) oon ie tre, 


2° 4244 


j Fe oe 
i 


B jasbHeHem MbI NOHMMaem nok By: MaTpH4uHbIl onepaTop Aa, owt 
MaTpHUBBI onepaTop A @-BnoJIHe HeMpepbIBeH B l; MaTpHUHbIM OnepaTor 
Anco CCIM MATPHYHbIM onlepatop A f-BMOJIHe HeMpepbiBeH B 1, ww, Hakonell) 
MaTPHUHbI ONepaTop Acon, CJM MATPHYHIlt OnepaTop A $-Bnosine Henpepbiped BL 

Vmeer mecro culexqyromni KpuTepuit ONHOSHAYHOH paspeliMMocTH @-, 0 
H P-BNOJHE HEMpepbIBHbIX CHCTeM JIMHeHHbIX ypaBHeHHH. 

Teopema |. JJza mozo umobol w-, a ual B-6noaNe HenpepbleHaA CU 
CMeEMA AUNELIHOIX YpaBHEHUti Oblaa OOHOSHAYHO paspewuma 6 1, HEOOXOOUMO t 
docmamouHo, umoObl, HALUHAA C HeKOMOPOZO 4UCAA N = mM, Bce OemepmUHAHME 
A, OblAU OCMAUAHOL ON HYAA U 

sup |(E — Bn)| < ov. 
m<gn<oo 

Bo MHOrux cjly4yaiX B MpHJIOXKeHHAX YOOHO MOsb30BaTbCA He CaMO)) 
Teopemol 1, a cnefyrtoliel, eH SKBUBaJIeHTHON. 

Teopema 2. Jlan moeo umobel w-, a uAU B-enoAHe NenpepoleHaAn CU) 
cmema AUHeLHeIX ypaeHeHuti Ovlna OOHOSHAWHO paspewuma 6 Ll, HeoOxodUms 
u Oocmcmouno, umobel xomsa Obl npu oCOHOM 4UCcAe N= mn Oemepmunanm Ay} 
ObolA OMAUYEH OM HYAA U 


| (E— Bn)? |-|A— Ball <1. 


Yepes A; (H) wb cOo3HauaeM B AaJIEHCHIeM eTePMHHAHT, MOJlyYeHHbI] 
u3 A, MYTeM 3aM€HbI B HEM QJIEMEHTOB M-ro cToOua 4YnCcaMH Ay, Mo, ..., hy 
Hmxe npvBofvmble cnocoObl pellieHHs! OeCKOHeYHbIX CHCTeM JIHHeHHbI 
ypaBHeHHi JlerKO OCOCHOBbIBaIOTCA C MOMOMIbIO TeopempE! 1. 
Teopema 3. Ecau w-enoane HenpepoleHan Cucmema AUHeUHOIX ypaeHeHue 
OOHOSHAYHO paspcwuma @ 1, mo nocaedogameAbHOcmMb 9NemMeHMOB | 


Al(H) A? (H) At (H) 
{Xe= (5, Aah? ie ER Rata nts, bay 


co 


n fh n n=im 


cxoOumcsa @ l K ee EOuHCMecHHOMY petwenuto X El. 
Hmectrom mecmo caedyrwumue oueHKu: 
1) |X —Xale<| (E— A] — Ball Xn les 
2) |X —Xalr<| (E— Bz) ]-| A— Bal-| X [as | 
3) |X —Xale<| (E— Bn) |-| (E — A) -[ A — Ba | 8 
4) |Xa—AXn— Hr <A — Bal Xn 
fla o-BNOUIHE HelPepbIBHbIX CHCTeM JIMHeHHbIX ypaBHeHHH wMeeT mecTh 
Teopema 4. Ecau a-enonne HenpepbleHan cucmema AUnetiHoLx ypaeHenuls 
COHOSHAKHO paspeuuma 6 1, mo nocacdobamenoHOcmMb aAeMeHMOE 


AL(H+AP,H) A® (H+ APH) A" (H + AP,H) 
xn = fo Gln he te Tht” Shares ckiaoe A kee bea 


n 1 n 


co 


n=n ih 

cxodumca @l K ee eduncmeeHHomy pewenuio X El. Hmewm mecmo ouenky 
1) — 4). 

Jina $-BnowHe HeMmpepbIBHBIX CHCTeM JIMHeMHbIX ypaBHeHUM BbINOJHAeTC 

'' Teopema. 5. Ecau $-enoane nenpepvlenan cucmema aunetinelx ypaenenut 

OOHOSHAUHO paspeuuma 6 1, mo nocrcdc6amenbHocmb 9anemMeHMOoE | 


’ 5 

A, ised 

A” (H) : A” (H) : Am (H) i 

9° sare 2 Ansa + 2 Anima» Ante + 3) acai tae ) 
n=] 


m==], FS kK 


cxodumca 61 K ee eOuncmeennomy pewenuro X€l. Hmerom mecmo oyext 
1) — 4). | . 

B mro6om GaHaxoBoM mpocTpaHCTBe GeCKOHeUHBIX UYHCIOBbIX MocseOB | 
TeJbHOCTeH M3 CXOJMMOCTH BEKTOPOB NO HOpMe MpocTpaHcTBa BbITeKaeT CXip, 
- AHMOCTb 0 KOOpfHHatTam. B cusy sToro u3 Teopem 3 u 5 BbITeKaeT 
4242 


_ Teopema 6. Ecau w- uau 8-enoane Henpepolenad cucmema AUHeliMoIX 
jypaeHenuti OOHOSHaYHO paspelluma 6 1, mo 


Al A? (H A? 
X = (lim oe ine ee a 


n—->0o nh n—->0©o nh n>» CO nh 


AABAKEMCA ee COUNCMBCHHOIM, NpUuHAadAeHULYUM Npocmpancmey | peulenuem. 
AnaJIOorH4uHbim o6pa30M 43 Teopembl 4 BbITeKaeT 

Teopema 7. Ecau a-enoane nenpepolenaa cucmema AUHeiHbIX YpabHeHuti 
OOHO3HAYHO paspeuuma 6 1, mo 


X = (lim sot lim e Saiaaa rm 


noo in noo n n->00 nh” 


MH OPIN) A? Gara tn)! | AU en) 
A ia 2 oe Th ea, VAIS PE ae eS 


Aelsemcn ee eOUNCMBEHHbIM, NpUuHAdAeHcaLyUM Npocmpancmey | peweHuen. 

IIpuMenenve MpesbilyuAx OOUIMX Pe3yJIbTaTOB K Pa3JIM4HbIM KOHKPeTHbIM 
KlaccaM Oe€CKOHeUHbIX CHCTeM JIMHeCHHbIX ypaBHeHH MpMBOAUT K pe3yJibTaTaM, 
YNOOHLIM JIA TIpHJIOXKeHHi TeopuH GOecKOHeuHbIX cucTem ypaBHenui. IIpu 
9TOM HaHOo/lee MpOcTble Pe3yJIbTATbI HMCIOT MeCTO JIA Oe€CKOHeUHbIX CHCTeM 
JMHCHHBIX yPaBHeHHH, KOTOpble MoryT ObITh paccMaTpHBaeMbl Kak @-BMOsHe 
HENIPepbIBHbIe CHCTeMbl ypPaBHeHHH B COOTBETCTBYIOIHM O6pasom HOTOGD ass 
HOM mpoctpanctse J. 


Bepauuckui =yHuBepcHTerT Tloerynuuio 
um. l-yMOoubITOB 23 VI 1959 


IWHTMPOBAHHAH JIMTEPATYPA 
110. WH. Tpu6auos, JAH, 129, Ne 5 (1959). 
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Jloxuanet Axagemuun nayx CCCP ‘i 
1959. Tom 129, Ne 6 : 
MATEMATHKA 

B. Wf. UJIbHH 


HEKOTOPbBIE HHTEPPAJIbBHbIE HEPABEHCTBA 
AJA AUSOEPEHILMPYEMBIX ®YHKUMKH MHOrUX MEPEMEHHBIX - 


({Ipedcmaeneno axademuxom C. JI. Coboaeeom 8 VIII 1959) 


B HacTOALleH 3aMeTKe IIPHBOAATCA HEKOTOPbIe HHTerpasIbHble HepaBeHCTBAa 
WA LuddepeHuupyeMplx (pyHKUHH, 3aaHHbIxX B -MepHol OO6nacTu D 3BKnuO- 
Boro mpoctpauctsa E,, HMeIOulWe XapakTep HePaBeHCTB, JaBaeMbIX TeOpeMaMH | 
BJIOWKEHUA C BECOM, IIPHYEM BeECOBOH yHKWHeH ABJIACTCA PaCCTOAHHe OT KaKOH- 
u60 (bukcupoBaHHol TouKu ZED usu or runepnsmockoctu E,, (m<n). Hexoro- 
pble YaCTHBIe CyYaH TAKHX OWeCHOK MOXKHO Halitu B padotax (4). 

{. Bee 9TH o“eHKH NoOMyuaIOTCA Ha OCHOBAHHH HEKOTOPBIX HHTerpasbHbIX 
HepaBeHCTB THIa HepaBeHctBa TumbOepta (cm. (°), ri. [X u X), cpeau KoTOpHIXx 
OCHOBHOe 3HaYeHHe HMEIOT Pa3IHUHbIe aHANOTH U OCOOOULeEHHA OLHOFO apynapa- | 
MeTpHyeckoro HepaBencTBa Xapyu u JIntrippyna (°). Kak npumMep mpnBeyeM 
OHO H3 TaKHX HePaBeHCTB. 

ClonoxuM 


PS (Kk key SO OOS ae ee (ZigZas dre seen 


n m nm 


"2 We 
n=|X—Z|=(Sei—w)*), m=|¥—-Z)1=(Qu—a+ DY 2) 

i=1 t=1 c=m+1 

‘ tf 
r=|X—¥l=(e— wet Dx). 

c=1 i=m-+1 

teopema’ i. Wycmo pol; GS 1. SoS; 
il 1 


_ 1) ; O<s<l, Z— quxcupoeannaa mowa Ex; f (X) Lp (En): 


Ilycmb, Oazee, 
atp— (4. +) 
—a¢r—By Y 4 2 
wee pest 4 A ENG (TORS Sy 4% 
0 Npu Sfo > 11, 


\ 
ede a > —B, a npup>1,q>1,7+—>1 a>—B (npu p=%> =m 
Bc Roa = SE 


By aK Kee et ede Se ae a>—8 (npu q=1 B<O), 
To2da 
Be 
\--) KF) g WV) aXaY <M fle, ey Ie legteg * (1) 
(EnXEm) 


* Hepasenctzo (1) npu m=n, a<n/p’' nowyueHo Takxe X. JI. Cmonuukum. 
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ntm 
—_—— 


\.- |] KPO) g Wax av <minrtny> Ielegeo* (2) 


poe M u M’ xe saeucam:om f, g, h, a sumo om p, q, m, n, B, a, d, s 
sHaueHuss M, M’ moocno yKasamo aqbdexmueénele). 

il: Ortocwresbito oOuactu DC E, 6yeM npegnosaraTb, YTO OHA TaKOBa, 
MTO B Kaxkjow ee Touke Y MOKHO MpoBecTH N-MepHbI WapoBoh ceKTOp 
MOCTOAHHOrO palwwvyca HW (opMbI c BepliMHOH B Y, WesHKOM sexaneh B D. 
{Knacc o6macteli Takoro Bua Oylem o6o3HayaTh Cy, rae H —senuuuna 
HanOoulblero WomycTumoro paywuyca ocruratomjero ceKTopa. 

| Ulycrb Z—uxcupopanHaa tTouxka D. Iipegnosoxum, uro cyulecTByer 
frakoe @HKCHpoBaHHoe 4uucIo s, O<s<1l, uTOo ANA mo6olk Touxu Y ED 
yilecTtByer focturaiomnu cextop Vy(Y) panuyca H wu moctosHHoro pace 
TBOpa TakOH, TO HMeeT MeCTO HepaBeHCTBO 


s|Y—Z|<|X—Z| (sra<ry), 


Irme X— mpousBbosbHas TouKka Vy (Y). pu stom mpl 6ynem mucatb DEC} (s (Z)). 
{AnasorugHo, ecau E,,— m-mMepHasd runepnocKocTb B E, u cupaBeysmMBo 
HHEPABCHCTBO Spg<p,, roe O<s<l, p,—paccrosHue or Y 0 Em, a 
10; — paccrosnue ot XE€Vy(Y) Ho Em, To 6ymem nucath DEC (s(Em)). 

| Ill. B zanpnetiem 6ylem npexnonarath, uto f (X) —HempeppbiBpHan yHK- 
|UHA, 3alavHHad B o6mactH DEC, MMelOlad HenpepHIBHbIe Mpov3BOLHBIe 10 
|nopanka l BKJHOUMTCJIbHO. 

TlonoxuM 


iL 


Di=( Bd 


Ly ee, E71 Cl fj 


alt 


Beopema 2. dlycme yp 21s ww & let) ke | ea ZED; 
eC. (2), 206 Ss. = 0: of (XO) ELD) D(X) 14 CLS 

Ilycme, Oanee, m, g, B yOoenemeopstiom ycAaoeuAM: 

1) l<m<n, m> max (n— (l—k) p; — ap); 

2) max (v, p)<q< 00, 7p i -+k, 7 & npn p> I, re 


m n P 


a CCAU ee mo nycme B makoe, mo —a“QB< — = (npu [— 


a; a=(0 donycmumo q = oo, u moeda bar 


36) ecau Cae een mo nycmo meh eames ee 


Iycmo Sm— oepanusennad o6nacmb @ ceuenuu Dm oba2acmu D eunepnao- 
CKOCMbIO pAasMepHOCMU mM; f2— paccmosanue om mouku YEDm Oo mouku Z. 
Tozda cnpasednueo Hepasexcmeo 


fe oe ae ae eer) 
} D*f-ry* om on [Dir Ie ae ota 
—p 
me _Ht sp [A npu B >0 
+ Kalil eo oy * la npu p <0 e 


* Wnterpupopanue B JeBOli 4YaCTH HepaBeHCTBa NPOBOAMTCA MO MHOMKeCTBY Tex TOueK 
E,, X Ej» ANA KOTOpEIKX r KA, 
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me: 


ef 
20e h— npouseorvHoe nonoocumencnoe wucao <H, d= pur fo; Ky, Ke— 70: 
m 


cmosinnole, He saeucauue om f, h, d. 
3ameuanne |. Ecan 8>>0, To mpaBan uacTb (3) He 3aBHCHT OT ¢ 


VM, CvleqOBaTeJIbHO, OlleHKa BepHa Wit Dm (Ware ecu De, Heor paHwueHHas). 
Ecau mpu stom D€C¢,(s(Z)), TO MPH COOTBeETCTBYIONIeM BbIGope A MOJyuAN 


1 
Ries es 1—k+m/q—n/p—a—B Fe njv--k+B—m/q\ l—a--n/yv—n/p , (4 
DI NL <Ks (Fler DT In) (p) ) 
Sameuanne 2. Ecan DECK (s(Z)), s>0, 1<v < 0, yeuoBHe 3) 
m 
pemp! 2 BbIlomHeHO B cpopMe 36), T. €. a> Negi a B= ne 
-+ 1—k—a, To WMeeT MeCTO HepaBeHCTBO 


a aes Tees * q 
| DFP #009 ogy <Kal F-75009 oo 6 


nt 
Otciowa, B UYacTHOCTH, ph m=—nNn, [—k> 7, a> lk 4 ae 


UMeCeM 
| Dep ergtme—t# < Kl Dif -r2 I) io 
p 


ape =n, G =p, dean Scene 
u a 
| D'fer 2 TPT oy wy) Sal TG I (D)" 


3ameuauue 3. Ilyctp f (X)— 7Baxybl HempepHiBHO AUppepenuupyemaa 
B E (byakuus, paphad HysikO BHe HeKOTOPOH orpaHvyeHHOH OGsacTu. Torga 


u3 (5) cmenyer 
[< Ka|D*f-r 


re—2 ied 
| i 2 Ie (D): 1 le (Dy) 


rye « > 2— > . Ecau B mpaspoi uactu HepapeHctsa D?f 3amenutp Ha Aj, 
rye A—onepatop Jlanmaca, To BepHoO aHaJlorMyHOe HepaBeHCTBO, HO JIMUIb 
WA &, YOBJIETBOPAIOUIMX YycJIOBUIO 2 —~) ES + (n > 3). 

Teopema 3. [Iycmo |1<m<n; Em—eunepnaockocmb pa3smeprHocmu 
m 6 E,; D&C (s(Em));s > 0. Iycme, daree, p> 1; ¥ > = 1 
[(X)€ LY? (D) (v>1); Df (X)-pv ELS (D), 2de p— paccmoanue om XED 

0 Em, a 4ucaa g, § makoéol, umo: 
n—m, 


1) max (v, p)< qaqa, Fas sp endaiaels geet a 


2a) ecau one a mo nycmb 1 <8 << npu <s 
n—m 


ca Se ae 
26) ecau pale >, ho nycmo —(<i<7 lh ane 
npu ae Perea a re npu n—i-+ kee 
; Gerdaaere . 
ITycme [D]a— mxooecmeo mex mouek D, dan Komopelx p< d. 


—¥ npu eo 


* Hepapeuctso (5) ama a<n/p’, m=n, p> 1 nonyuenoltaxwe X. JI. Cuonnuxum. : 
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Toeda cnpasedaueo Hepasericmeo 


fn —k—n/p—y—d 
DFP 1, eoyy S K;|D’f- man ot fab—k—nfp——B 
he npu 6>0, 
‘ pie aie ; | 6 
+ Kel Fle «oy a poly Oe. (6) 


20e h — npouseoavHoe uucao <H; K;, Ke ne saeucam om f, h, d. 
Sameuannue 4. Ecuu B Teopeme 3 npeqnonoxutb, uro DEC, (s(Em)), 


Be) p> hy we oo, l<l—k<n——, ag u 6 TaKOBbI, 4TO: 


a) 


m 


Pe. ye ee 


n 


2) 8=1—k+t—4_y, 


TO 
he 8 Pe 
|D'F-e [Loo w) SK OT vl & 


Sameuanue 5. Ecau B teopemax 2u 3 s=O0, tT. e. DECH, TO OHU 
n 
OCTAaIOTCA CIPaBeAIMBbIMH TPH JONOJHUTebHOM TIpewqNoOKeHHH % < AG A, 


tsi, 
COOTBeETCTBeHHO, Y < - 


Kpome Toro 3aMeTuM, uTO Hg HepaBeHcTBa (6) Takxe BbITeKaeT HePaBeH- 
CTBO THMa HepaBeHcTBa (4). 


JleHuHrpagycKoe oTfemenHue Tlocrynuso 
Martemaruyeckoro uucTuTyTa uM. B. A. Crekmosa 26 VI 1959 
Axkajylemuu Hayk CCCP 


IHMTHPOBAHHAA JIMTEPATYPA 


1L. Nirenberg, Comm. Pure and Appl. Math., 9, Ne 3, 509 (1956). #2 H.O. Cor- 
des, Math. Ann., 131, Ne 3, 278 (1956). 3 JI. 0. Kyapas ues, JAH, 107, Ne 4, 501 
(1956). 4 X.JI. CMmoauuxu h, Becru. JITY, No7, B. 2, 32 (1959). &T.X. Xapau, 
Dx. E. JIutrtapspya7”,l. Tloavua, Hepasenctsa, WJ], 1948. Ge Hossa 
J. E, Littlewood, Math. Zs., 27, 565 (1928). 


4217 


Jloknxagn Akagemun nayr CCCP 
1959. Tom 129, Ne 6 


MATEMATHKA 


B. A. KAKHUEB 


WVHTErPAJ THNA KOWM AJA TONOJOFMHYECKOrO 
NPOMSBEXEHUS JIBYMEPHbIX AHAJIMTHYECKHX TMOBEPXHOCTEM 


(I1pedcmasaeno axademuxom M. A. Jlaepenmoesuim 24 VIII 1959) 


B pa6ote (1) A. A. TemaakosB u3yual HeEKOTOPble CBOHCTBa MHTerpaa, 
B3ATOTO BIOJb MpocToro riayKOrO 3aMKHYTOrO KOHTYypa, JlexKalero Ha JIBy- 
MepHOH aHaJIMTHYeCKOM MOBepXHOCTH MpocTpaHcTBa 7 (M > 2) KOMIIJICKCHBIX 
nepemennpix. B qyxe pa3BHTHA 9TOH We MbI CTPOMM uHTerpas Tuna Koun, 
B3ATHIM MO TOMOMOrHYeCKOMy TpoH3BeqeHHIoO KoHTypoB Lj; (j=—1,..., Dp; 
I< p<n), JexKaulux COOTBeETCTBeEHHO Ha JBYMePHBIX aHaJIMTHYeCKMX MOBEPX- 
HocTtax D; mpoctpancTBa n (n > 2) KOMMJICKCHBIX MepeMeHHbIX, H MPHBOTMM 
HeKOTOpble CBOHMCTBa TaKOrO MHTerpauia. 

1°. TIlyctb B npocrpancTrBe C” KOMIMeKCHbIX MePeMEHHBIX Z1,..-, Zn WaHO 
p (l1<p<n) cuctem (2n — 2)-mepHbIx aHavIMTHYeCKMX MOBepxHOcTel 

Fo hZis Sonny ny, [SN Pes ee ee eee (1) 

JlorycTumM, uTo HH Ofna M3 (yHKuMH F;, He MpeycTaBHMa B BUe MpoH3- 
BeJCHHA aHAJIHTHYeCKHX CYyHKWMH WH YTO B OAHOMHCTHOK oOOnacTH P; mMpo- 
cTpancTrBa C” umeem 

DAF cy stcg Fee kak ee 
(Fin i a) Mista wi 4.0, feo? Carew oF (2) 


D (21, +--+ 52; 4) Zjpyes ++ 2y 


B eTux ycslopuax cucTempl (1) ompefemaioT p AByMepHHIX aHaMTHYeCKUX 
noBpepxHocten Dj 


Dy: Zip eZ)» pSle saa ieee (3) 
B cuy (2) dynkuuu (3) onpexemteHbl HW aHaJIMTHUHbI B HEKOTOPbIX O6aCTAX 
Aj, Jexkallux COOTBeTCTBEHHO B KOMMJICKCHBIX MOCKOCTAX 2;, j= 1,...,p. 
Ilycrb, wanee, mpu z;€ A; 
fin (2) 9, fe CBee Cras a bates cary (esa (4) 
TOra CYUIeECTBYIOT aHaJINTHYeCKHe OHO3HAUHbIe (PyYHKILMH 
2 Ya (Zee Pad,.2-, Di R= Lie hae, (5) 
oOpaTubie K (byHKIMAM (3) H OMpeyeteHHEIe B OGmacTax Aj, MexKauUXx cooT- 
BeTCTBEHHO B KOMIIJICKCHBIX MJIOCKOCTAX 2 (R= 1,...,n; R= j). Kpome 
TOTO. MbI Nipeymouaraem, ato: Ay xX Ajs x .... x Aj, Py, J = aw. 


Kamo Touke z;€ A; tyHkuun (3) cTaBHM B COOTBeTCTBHe E,MHCTBEHHYIO 
TOUKY JBYMepHOH aHaJINTHYeCKOH NoBepxHocTu D;, a KaxOu TOUKe MOBepx- 
Hoctu Dj; cootBercTByeT eHHCTBeHHaA TouKa 2;€A;, j=1,..., p. [pocromy 
rlaikKOMy 3aMKHYTOMy KoHTypy L; C Dj; B oOmactu A; coorBeTcTByeT KOHTYp 
\j, KOTOPbIN TakxKe OyfeM MpeqnouaraTb MpocTbIM Taq_KMM MW 3aMKHYTHIM. 
Kontyp 4; pas6uBaer o6u1actb A; Ha qBe yacTH: BHYTpeHHio1o A} nm BHELIHIOIO 
A; . Uacru nosepxuoctu D;, coorsercraytouyue o6nactam Aj u Aj, 6yyem 
o6osHayaTb uepes Dj u D7. 
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) 
— TlonoxHM ase ot x bas “ia OK Siew ARS OG ROK py Da = Dx 
CDS Sie OP: Oe bras ae De xe CDA Louw mpanaiae. 
*wKalllue KOHTYpy j, Oyqem oGosHayaTh es Hlanee, a FaNZ ioe ena) 


T,= (T1,...,Tp)) o603HauaeT TOUKY MHorooOpa3zuA D: (Ly), FaenZ; (T;) 
o6o03HauaeT TOUKYy nmopepxHoctn D; (koutypa L;) c KoopaunaraMn Ziuils, Oe ars 
| 2j> Zi, i44) ++ 9 Zin Cin MOP pad Lp ep ce pase © ONL IA) hee diene! Beakyio 
| dyHkuu1o —(Z,) Mocse 3aMeHbI BCeX Zp Ss ae I jn (2) ae oOosHauaTb 
| Tepes Q (2,...,2p). Bpezem B paccmorpenue BenoMoratesbuble (pyHKUMH 


n 
4 ; 
F(Z) =—-|a+ 3 Ve Za] > pea lL ee. oe 
——¥ fi , 
; kj 
Jlerko BugeTb, uto Y*(z;) =z, u, 3Hauut, d’¥*(2;) = dz;. 
Onpegenenne 1. PynKunwo o(Z,) GOykeMm HasbIBaTh AaHAMUTHYUe- 


ckKoH B OOmacTu QCD,, ecu B KaxKOH TOUKe 3TOM OOMacTH cyulecT- 
| BYIOT KOHEUHBIC «MOJIHbIe> MpOH3BOAHbIE 


do (Z,) i) ee) 
| aia s + dine ee ’ PSS pe 


i 


ay 


Onpemenenue 2. Byyem rosoputb, ro dynkiys o(Tp) YOBNeTBO- 
paer Ha L, ycnosuto Tempyepa, u mucaTh 9H (a), ecM BbINOMHAeTCA Hepa- 
BeHCTBO : 

| j - 
leF)—eT<d | Ali—s" + Site—i™ |, © 
k 


(= - = 
k+]j 


rye O<a;, aje<1; A; Hu Aje —NONOMKUTeMbHBIe NOCTOAHHEIe. 
V3 (6) Bbirekaet, uTO 


p 
~ 


NODE (Ei. ods aul) —9, (Din, bs fies (7) 
j=1 

rye we — NOJIOXKUTeCIbHbIeE MOCTOAHHBIe U Ot = min {a5 a, 1< R= np Reet 

O6patuo, u3 (7) cnenyer HepaBeHcTBo (6), B KOTOPOM HajO MOJOXKUTb 


TL =e ee Oe 
j ik j 


2°. Ilycrb yHKWHA 2 (25) aHaluTuuna oOmacru Df? uw HenpepsiBna 


1 


4 Oe eee rye [5° —rpanuua o6sacru D*""~; rorya, mpeo6pa- 
3yA HHTerpav 


( 9 (T,) d¥ (Tp) 
O(Z Z») an i)P = \ p ' : (8) 
re Per) ae) 
fea 
roe d¥(T,) =d¥ (T;)...d¥(T,), Kk wurerpany 
(t),--+5!,) 
MCA 9 ee area ea : i eeae! hast echo, (9) 


(27ni)? se il (t, 7 


HaijleM, uTO 
7 {p(Zp),  ecum Ziepies” 


M (Zp) = eae ve (10) 
(49) lo, ecu POD ay 


* 3nech BCeBOSMOXKHbIC KOMOMHALMH 3HakoB JaloT 2? pasaM4HEIX mHOrooGpasull. 
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EcrectsesHo mwuterpat (8) Ha3BaTb HHTerpadom Kon m0 «oc- 
TOBY» Lp rpaHulpl rh qnommunaMAypwyeckoity o6sacTH Ditas Dy, 7m 
dopmyay (10)—dopmyoh Koum. . 

Ecam motuocth ¢(7'p) unrerpasa (8) 3afaHa TOmbKO Ha ocToBe Lp, Mu He- 
IIpepbIBHa Ha HEM, TO HHTerpas (8) OyteM Ha3biIBAaTb HHTeTrpadOM TUNA 
Kownu. Tepexoga or nurerpana Tuna Kou (8) k uuTerpasty Tana Koum (9) 4 
VCHOMb3SyA AHAIMTMYHOCTh TMocseqHero, HeETpyHO MOKa3aTb AHAJIMTHYHOCTb 
B cMbIcse ompexenenun 1 unTerpana (8) BO BCAKOM TOUKe OOJlacTH D,, HH 
Oa KOOpiuHaTa KOTOpOl He MpHHadexuUT KoHTypy Lj, j=1,...,P. 

3°. O6o3Ha4uM oops OF (Tp) MIpeesibHble 3HaueHHA cdyHKuNH WD (Zp) 
npu Zp—>T, u Z,€D,°"*. O6osHauum ganee uepes S° ToxfecTBeHHbIt 
onepatop, S;— cHHryJApHbI oneparop, 


4 ( @(Ty, +25 Tyg Ty Tjryrs-+s Ty) d¥ (T)); 
fj} 


= So =— : 
P94 i? Tl » ¥ (Tj) — y a 
ieada te lg? = >i Ge (<Si<.--<Ia<p; 1\<q<p)— pesyaerar 
MOc/eHOBAaTeIbHOrO MPHMeHeHHA OMepaTOpoB S;,,..., Si, 3aMeTHM, 4TO S,S;= 4 


= S;Sy = S;. Unterpamt 9, , (Tp) OyaeM HasbIBaTb OCOOBIMH HHTer- 
Ty Ig 


pasgamu Kourn. 
Tlepexoya. oT oco6oro uxTerpama 9, , (Tp) K oco6omy uHTerpaly 
dosed 


eee (t,;,..-, tp) H MCNOUb3yA H3BeCTHbIe CBOHCTBa MocwieqHero (*), yOeAUMCA 


B ClpaBeAIMBOCTH CJeyIOWlUX TeopeM. 
Teopema l. Ecau o(T,) € H (a), mo oco6vle unmeepaaot Phila 
(U<h< --<Ig <p 1 SG <p) cytwyecmsytom 6 cmolc re 2naeHO2O BHALCHUA NO Ko- 
WU, NPULEM O;; = ji (LF J), M. e. npouseedenue onepamopoe S; Kommymamueno. 
Teopema 2. Ecau naomnocmo o(Tp») uxmeepana (8) yooeasemeopsem 
ycnoeuro [eabdepa, mo umeromn mecmo dopmyaol CoxoyKoe2o 
2PDe += = (+ Sy + Sy) (AE So + Sa) ...(E So + Sp) @. 


Teopema 3. Ecau o(T,)€H (x), mo D+--+ (Tp) GH (a*— 8), ede e— 
CKONBKO U20OOHO MAANOe NONOMCUMEAbHOE 4UCAO *. 

Teopema 4. Ecau 9(T’, T”) ydoeaemsopaem na Lp ycaosuio Teaodepa 
no CO6OKYNHOCMU é6Cex NepeMeHHblLx, moO cnpaeedAuea Caedyrowan gopmyaa 
(popmyna Ilyankape — Bepmpana) nepecmanosku oco6olx unmeepanos: 


dV (T’) gh TT ad 2aCry Rea Ts 
Ve ee 
Uren) —¥ rp) ¢ Wee erp —¥ rp 


/=1 j=. 


Ds 
+S} (niyee-o SS (a (aT) de TE) x 
q=1 : 


é 1=1 pee re 
N< reeSTg 


\ = PP pret?! pattnitg) EY (Tp). ¥ (Te) 


x je 
Dp uA ” , 
Er, EMI EE (7, ) — FOr MPO, -¥ (FD 
j=1 
pik OT nt NAP (T,) 
+ lav | Mae gti, ti (11) 
is z, UIY (T;) —F (TP P)ITE (7) —¥ (T))] 
J=1 


* IIo nosogy a* cm. HepaBencTso (7) Hw HMKe. 
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, 


pre Pory.rg(T, r1..tg) — TOUKAa octopa Ly, c koopauHatamu Tj,..., T,,-4,T 


, ” , ” ‘a 
DP rptaseess Depa T,) Prog yeress Ta Gliese {aets, ilk Delis oe) v| jh T Trop 


‘1 


e,)! M3 dopmyapr (11) npu oh: my) = (T,) CleAyIOoT POPMYJIbl KOMTIO- 


_ 3HILMH Onepatopos S; 


Sth =e USA < + <ip< ps 1<4<p), 
M3 KOTOPbIX B CBOIO OYepPeb BLITEKAIOT POPMYJIbI OOpamenua: ecu VY = Shassighs 


TO p= Sj,.j,, u HaoCopor. 


IaxtTHuckuh mnemaroruyeckuii 


Tloctynuso 
MHCTHTYT 


1 VIII 1959 


WHTHPOBAHHAS JIMNTEPATYPA 


1 ALA. Temaskos, Yu. 3an. Mockxosck. o67. neg. HHcT., 39 (1959). % B.A. Ka- 
KHUeB, Yu. 3an. Wlaxtwuck. neg. uncrt., 2, 6 (1959). 
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Jloxaanp AKkafemuu nayk CCCP 4 
1959. Tom 129, Ni 6 Ny 


MATEMATHKA 


A. E. MAPTBIHIOK 


BAPHALLMOHHDbIE METOJbI B KPAEBbIX 3AHAYUAX 
JIA CABOIJJIANTHYECKHX YPABHEHHA 


(ITpedcmaeaeno axademuxom C. JI. Coboaneeoim 28 IIT 1959) 


BapualluOHHble MeTOAbI B IIPHMeCHeCHHU K YPaBHeEHHAM B YaCTHBIX MPOKSBOT- . 
HbIX PaspaOOTaHbl TOAbKO IA ypaBHeHHH 9JIMNTHYeCKOrO Tuna 2-ro M BbICWINX 
NOPAKOB; K JIMHeEMHbIM ypaBHeHHAM YeTHOrO MOpAyKa, He ABJIAIOULHMCA 93JI- 
AMNTHYCCKMMH, OHH HeMOcpescTBeHHO (tr. e. 6e3 cBeqeHHA K QIMNTHYeCKUM) 
HelmpHMeHHMbI. Jia JIMHeHHbIX ypaBHeHHH B UaCTHbIX MPOM3BORXHBIX HeYeTHOTO 
MOpAyKa, HACKOJIbKO HaM H3BECTHO, MOCTAaHOBKa KPaeBbIX 3aau BOBCe He pa3- 
paOoranHa. 

B nacroseli cTaTbe MbI MpefaraeM HOBbIt MOAXOA K OOOCHOBaHHIO CXO- 
JMMOCTH BapHalHOHHbIX MeTOOB WIA AHHEHHLIX yPpaBHeHHH B YaCTHbIX MpoOu3- 
BOJHbIX, KOTOPbIli PaciipocTpaHAeTCH Ha KJAaCCbI ypaBHeHHH Oosee wupoKue, 
YeM KJIaCC 3JIMNTHYeCKHX ypaBHeHHi. J]ma MpOcTOTH H3N0%KeHHA MbI OyemM 
ON€PpHPOBaTh BelLeCTBEHHBIMH (PYHKILMAMU JBYX He3aBHCHMBIX Me€PpeMeCHHBIX. 

B. kauectBe mpoctetuiero OTMpaBHOrO OMepaTOpa MpwMemM onepaTop ou = 
= Ou/Ox+ Ou/dy. IIpuBeyemM HYKHbIM IIA Lantbuelmero OCHOBHOH pe3yJIbTar, 
CBA3AHHbIM C OllepaTOpom du. 

Teopema. /lycmb Koneunan o6nsacmb Q naockocmu (xy) Cepanuuena 
2enadKou Kpueot S, o6aadartowett yenmpom cummempuu. Toeda Oran atobok dbyHk- 


yuu u (x, y), Henpepolenoti emecme c Su 6 samKuymoti obaacmu Q=Q+ S 
u oOpaimarometicn 6 HY’ Ha Kpueoti S, cnpaeedaueo Hepaeencmeo 


\\ @u)2aa S \ \ u2dQ, y>0. (1) 
Q Q 


Ota TeopeMa MOXxeT OblTb OOOOUIeHA H Ha OONacTh YQ, orpaHHueHHyto 
KYCOUHO-rviaqKoH KpuBoli S c weHTpom cumMetpuu. IIpu arom ona ocraeT- 
CA CpaBeAJIMBOM HW pH ycoBun u/S,; = 0, rae Sy — ona 43 NOOBNH 3aMKHy- 
TOH KpuBol S, Ha KOTOpble 9Ta KPUBAA pasleAeTCA NPAMOH, NpOXxoAuleH yepes 
ee IeHTP MapaueJIbHO OUCCeKTPHce y=—xX. 

Hepaseuctso (1) Tem Oolee GyeT BHINOJHATHCA, CCIM BMeCTO HelIpepbIB- 


HocTH 6u B Q npeqioNO%KUTb HeMpepwIBHOCTb BQ yacTHBIX  MpOM3BOAHEIX 
Ou/Ox 4 Ou/dy. B atom enyyae u3 (1) B CHay HepaBeHcTBa (a? + b)? < 2 (a + 6?) 
BbITeKAeT H3BeCTHOe HepaBeHcTBO Dpuszpuxca 


\\I(as)+ Gj)"]a0 > el \wdo, p=. 


PaccMoTpHM JIMHelHpIe iiieeeece ae oneparToppl 


Agu = >»; > Cah 5 i (ai (% ) oe : =) Po(x, y)u; oe 
t=O R=0 0 0 
1 Ll 
= Wagicc a! 
Au = 22 (— 1) Ue ee : (am (0) ; i = + a, (x, y) du, (3) 


; 


Sean M3 KOTOPbIX HMeeT nlopsqoK m= 21, 1 >1, a Bropow nopsyoK 
m= 2l—1, l>1. pu stom moxuo cuntatp, ro 1 = [1/,(m-+ 1)]. 
ByjeM Ha3biBaTb _onepatop (2) umm (3) cna6o3TNUNTHYeECKUM B 


34MKHYTOH oOOvlacTu 02, ecIM CylecTByeT TaKad NOMOKUTebHAA NOCTOAHHAaA 


, YTO JIA JOObIX BeLeCTBEHHBIX UMCeI Eo, &,..., E2, H mOOBIX (x, y)@Q umeer 
MeCTO HepaBeHCTBO 


l L 2 
>) Siabiée Se [ D) CPE |, (4) 


t,kR=0 k=0 


re biz = Azz, CCAM m ueTHOe, H 


b Qi—1,k 7 Qiks i <a ‘a 
n= : 
(Dh epi Se ‘= he 


k “ 
ecIM m HeueTHOe (C7— OunoMuasbHbIe Kosppunnents!). Beakuit smmunrnue- 
CKHM (B K/laCCHYeCKOM CMBICJIe) OMepaTop B CHJly HepaBeHcTBa 


n 2) ni 

Ya) <n 3a (5) 
R=] k==1 

“ABJIACTCA B TO 2%Ke BpeMA UH Ca6OZNMMMTHYeCKUM. JlelicTBHTebHO, eCJIH oMe- 
parop (2) smunTHuecKHH, TO cylllecTByeT TaKaA MOJOKUTeMbHaA MOCTOSAH- 
Had vo, ITO B OOmacTH Q 


l l 
2 ake > vo Di t. (6) 
£,k=0 k=0 
[ycth Cy) = maxC\, k =0,1,..., 1; u3 (6) Ha ocHoBaHuH (5) noszyuuM, TO 
l i 2 
>) anbee > ae ae , P= eae 
iO z' k=0 (J an 1) Ch 


3HauHT, OMepaTop (2) — caOosMNTHYeCKHH. OOpaTHoe yTBepxkeHHe HeBep- 
HO JarKe B cuIyyae caOo3IMNTHYeCKOrO OMepaTOpa 4eTHOrO NopAyKa. 
Ilyctb Tpe6yetca HaliTH B HeKOTOpOH KOHeYHONM o6macTH © nmocKOcTH 
(xy) ie y paBHeHHal 
/ atu 
EES Shy) stig (aan magtage) + aol, Nu = 1G, 0), 


7=0 k=0 


yoBsleTBOpAoulee Ha rpaHuie S 2TOH OONACTH KpaeBbIM yCJIOBHAM 


Ou 
? oy 


n| — IR we =a 


oy 
Ss Ox |S | 


- "Ax! —k—layk Ss = 


WM pelleHue ypaBHeHHua 


7—-i 1 


Au =>, >) (— 1) erage (ae Ot y) 


i=0 k=0 


setae rate, 9) bu=f(% v) (9) 


Nip KpaeBblxX yCJIOBHAX 


a f) 2: 
Alek bu |= 0, = (bu)|_=0, 5, (6H) |= O--- 

Of 2. (54) 
k “a 0, k=0,1,..., b—2, (8°) 
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a 
rye uepes S, o603HaueHa OHA H3 YKa3aHHbIX BbIIUe MOJIOBHH 3aMKHYTOL 
KpHEOH S. és 

OTHOCHTeIbHO TOCTABJICHHBIX KPaeBbIX 3ayay cyemaem cJeqyloulMe mpex: 
novsoxenns. 1) Dpanuna S o6actu 2 ecTb KyCOUHO-rlaqkadt 3A4MKHYTad KPH 


Band, oOsamalollad WeHTpoM cumMeTpHu. 2) Onepatoppt Ayu u Au cua6o- 
anmmmtHyeckue B Q. 3) KoscbcbunMeHTs! ap (x, Y) HermpepbiBHO Audppepexuu- 
pyempt / u l—1 pas B Q, mpHyeM ap = Api, Ri; ao (x, Y), 41 (x, y) Hempe- 
PbIBHbI H HEOTPHUATeJIbHbI B QO; 4) OyuKuua f(x, y) HelpepbiIBHa B Q. 
Bygem paccmMaTpupaTb onepatop A,u Ha MHoxecTBe My yHKuUHH, 2l 


pa3 HempepbiBHo AudpepenupyemMbIX B 3AMKHYTOH OOacTH 2=QA+S 4U 
YNOBJICTBOPAIOIUX KPaeBbIM YCJOBUAM (8), a ONepaTop Au —Ha MHOXKECTBE 
M, cyukuuli, HenpepbiBHbIX BMeCTe C MpOH3BOMHBIMH OT Su NOpAyKa 
2(i—1) nu yyoBneTBopsAtomluxX KpaeBbIMH yculoBuaMN (8'). YkKa3saHHble MHO- 
*KECTBA IJIOTHbI B OCHOBHOM JIA HalIMX leJleli THJbOepTOBOM MpocTpaHcTBe 
ff == 14(Q). 

Vuterpupys no uacTsam 4 yuMTbIBad KpaeBble ycoBHa (8) Hu (8"), GyqeM MMeTb 


eee ¢ 
(Apu, u) =\\uAud2=\\ >) a0 sign eign WO + | aude, 
Q QO 7;k=0 
l 


fo) 
(Au, du) = \\ su Au dQ = \ \ pa bik sly igs: dQ + \\ a; (6u)?dQ. 
Q i,k=0 


Orcioya, B Cumy cla6ol smuNTMUHOCTH ONepaTopoB Ayu u Au, NowyyaeM: 


(Agu, U) > vo \ \ (8!u)2dQ + \ \ Gye Ngee (10) 


; Q Q 
(Au, du) > val (8u)2dQ + \ \a (su)2?dQ, py >0. (11). 
2 Q 


HJasee, yuuTbIBaH ONATb KpaeBble ycoBua (8) u (8'), MbI Ha OCHOBaHHH 
IIPHBeJeHHOH BbIIIe TeOpeMbl OyeM HMeTb HepaBeHCTBa 


\\ (tu)? do > rh\| ew)? ao, who OL he oe (12) 
) 


V3 9THx HepaBeHCTB MOJIyuaeM 


(\wda< ,\ \ (eu)? aQ, i (6u)?dQ < i é \\ (8%u)? dQ. (13) 


2 2 
Q ‘Teg Q Tard “gy 


2.,2 
Ee 


Tenepp u3 (10) u (11), or6pacbiInaa HeOTpHaTebHEIe BTOPble HHTerpaJibl 
cmpaBa u yunTpIBad (13), HaxoquM 


(Agu, u) > yollull?, yo = 11a V bo » (14) 
(Au, 8u)> 7? || 6u]]2, y= Yo V ts - (15) 

M3 (12) npu k= 1 cneqyer HepaBeHcTBo 
[|u|] >yallel, 1m > 0. (16) 


B cnay (14) oneparop Aju monoxKuTeIbHO-ompeeueHHbIt Ha MHOxKecTBe 
Mp). Kpome toro, stor onepaTop, Kak HeTPYAHO TIpoBepuTb, caMoconpsaxKeH- 
BI (B cMpicue JlarpawKa) Ha MHOxecTBe M,. Sto oGecneuupaeT (2) cyule- 
CTBOBaHHe HM €(MHCTBEHHOCTb PelleHHA ypaBHeHua (7), a TakxKe CXOJHMOCTD 
MeToyla Putia Wid 9TOrO ypaBHeHHaA B TusbOepToBoM mpoctpancTBe H, — 
3ambikaHnu M, m0 HopMe | Uo |? = (Ayu, u). 
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Hlanee, onepatop Au, B cumy HepaBencts (15), (16) u serKo mpoBepse- 
oro paBexctBa (Au, dv) = (du, Av), u, v, € My, nomoxUuTeAbHO-ONpeeeHHbIt B 
OoOuleHHOM * cobicse Ha MHOxecTEBe M,. ITo oGecneunBaeT, Kak NOKa3aHO B (?), 
yulecTBOBaHHe HW €MHCTBeHHOCTb pelleHHa ypaBHeHia (9) mpH KpaeBbIx 
cloBuax (8'). Kpome Toro, MOxKHO CUHTaTb YCTaHOBJICHHOL CXOJMMOCTb Me- 
ona Purua—Kpbiosa (*) quia ypaBHeHua (9) B rub6eproBom mpocTpaHcTBe 
1 — 3aMbIKaHuu MHOxecTBa M, no HOpmMe. | w|i = (Au, du). 

IIo merogam Putua u Purna—Kppiiopa npuOnMxKeHHOe pellieHHe Up, ypaB- 

n 


eH (7) u (9) uuleTcA B Bue Uy = >, Arde, THE {~~} —Kakasn-nH60 mNou- 
pat 

ad COOTBeTCTBeHHO B Hy uu B Hy, KOOpa_uHaTHaA NoOCJIe_OBaTeIbHOCTD, 

pH4eM KOSPDHUMEHTH! Gg HAXOMATCA M3 ycOBUi MHHAMyMa (byHKUMOHAJIOB 

Ra) = (Agta, Un) — 2f-tn), =F (Un) = (Attn, bun) —2 (7, Sun). Sto cBo- 

HTCA, KaK HeTPyJHO MOKa3aTb, K PelICHHIO CHCTeM JIMHeHHbIX ypaBHeHult 


Dd) (Aover Pm) Ge = (fs Om), Dy (Ages 89m) de = (f, 89m), m= 1,2,..., 0. (17) 


=] k=1 


K cuctemam (17) npuBogaT Takxe MeTogpt Tanepkuna u TanepKkuna—Kpui- 
moBa (*) COOTBeETCTBeEHHO Avid ypaBHeHul (7) u (9). B cuay sToro yKa3aHHBIe 
BBE Pe3ybTATb, OOecMeuNBaloulMe CXOAMMOCTb MeTOZOB Puta (qa ypaB- 
Henusa (7)) Hu Purya—K ppiopa (quia ypaBHenua (9)), aBTOMaTHYeCKH BJIeKyT 3a 
000 WH CxXOAuMMOCTb MeTogoB [TauepKunHa nu TanepkuHa—KppiioBa coorTsert- 
TBCHHO JIA ypaBHeHHH (7) u (9). 

M3 cxOQMMOCTH- PpaCCMOTPeHHbIX 3€Cb BapPHallMOHHbIX MeTOZOB Tua 
Putua u TanepKuua fia ypaBHenult (7) u (9) cooTBeTCTBeHHO B mMpocTpaH- 
TBax Hy u Hy BbITeKaeT CXOQHMOCTb B CPpeHEM BCeX UaCTHbIX MpOv3BOL- 
BIX OT MPHOJIM2KCHHbIX PeWICHHM 9TUX yYpaBHeHHH Jo nopayKal =[1/.(m-+1)] 
KJNOUNTeJIbHO. YUNTHIBAaA 9TO HM MOJIb3yACb Teopemolt Betiepuirpacca, MoxHO 


'CTaHOBUTb HaJIM4He PaBHOMePpHOHM CXOMMOCTH B 3aMKHYTOH OOsacTH Q Kak 
@aMHX TIpHOJIM2KeHHBIX pelleHHH ypaBHeHul (7) u (9), Tak WH BCeX YacTHBIX 
POH3BOJHbIX OT MPHO.WKeHHBIX PelleHHH RO Nopayqka /—2 BKMOUNTebHO. 
aKkUM OOpa30M, paBHOMepHad CXOJMMOCTb MPHOJIMKeHHBIX PeLWeHHH ypaBHe- 
Huu (7) u (9) uMeeT MecTO JHlb Mpu m>3. 

3aKJIIOUCHHE OTMETHM, YTO H3JIOXKCHHbIC B ITOH CTATbe Pe3yJIbTATbI 6e3 
coOoro Tpya MOXKHO TMepeHecTH HM Ha KpaeBble sayayn WA ypaBHeHHl 


UY h 
a ah 
Lou = 2%) 2D) 2 (—1)'5g=0,1 (af (%, ¥) stage) =F ys EDI 


h=0)7=0:k=0 


is 
h—1 h 
| pepe) 5 Hh) a a 
Lu = D1 DD (1 agg (a aig |= EH 9) E> 1, 
B TaKkO 2%e NOcTaHOBKe, KaK HM WIA ypaBHeHui (7) u (9). Hyxuo TonbKo 
NpeANONOKUTb, YTO ONepatTopsl Low u Lu cwabos/WIMNTHYeCKHe B 3aMKHYTOI 


6nmacTH Q=Q+S. 
Omckuii meqarormueckH HHCTHTYT Tloctynuno 
um. A. M. Toppxoro 4 lJ 1959 


WUTHPOBAHHAS JIUTEPATYPA 


1C.T. Muxanu4, Yen. matem. nayk, 5, B. 6 (1950). 2? A.E.MaptunHik, JAH, 
117, Ne 3 (1957). *® A. E. MapTsuHiox, Yu. 3an. Ka3aucx. roc. ynup. uM. B. V. Yuara- 
opa-JlenuuHa, 117, KH. 2 (1957). 


* B cratbe (2) qaHO HeCKOJbKO pyroe onpexeseHHe NOMOKUTebHO-ONpeeNeHHOTO B 
6o6meHHOM cMbIcme onepatopa A, KOTOpCe, OLKAKO, PABHOCHJIbHO TOJIbKO YTO YKasaHHOMY. 
Pu STOM 3aMKHYTOCTb OnepaTopa Ayu = du BbITeKaeT u3 HepaBenctsBa (16). 
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Tloxnxagn Akaylemunm HaykK CCGE 
1959. Tom 129, Ne 6 


MATEMATHKA |} 


B. MAXAHJIOB 


O NOTEHUMAJIAX MAPABOJIAYECKHX YPABHEHMM 


(ITpedcmaenexo axademuxom H. [. Ilempoeckum 20 VII 1959) 


VspecTHOo, TO OJHUM H3 MeTOAOB pellleHHA CMeIIaHHbIX 3alay ia mapado- 
JIMYCCKUX YpaBHeHHii BTOPOrO NopsAyKa ABIAeTCA MeTO NOTeHwHaoB. Takum 
metoyom A. H. Tuxonop (*) pemaer cMellaHHble 3aauv QWIA ypaBHeHHA TeM,IO- 
mposoguoctn, II. K. Separna (®) Qa CaMOcolnpsxeHHOrO ypaBHeHHA BTOpOrO} 
nopagka, VMro (*) u JI. H. Cno6oneuxkul (*) qa oOujero MapaOomuyeckoro ypaB- 
HeHHA BTOporo nopsAKa. B yKa3aHHbIX paOoTax NO aHaJIOrHH C 9J/IMNTHYeCKHM 
cayyaem CTpoxTca MapaOoMuecKkHe MOTeHIMaJIbI MpocToro HM ABOMHOFO CO0EB, 
W MlepBad CMellaHHad 3ajjaua peliaeTCA C MOMOLLSIO NOTeHWHaa ABOHHOTO COA, ! 
a BTOpad — C MOMOLLbIO NOTeHIMasa Wpoctoro cw0A. CaMbIM CyWeCTBeHHbIM H 
CaMbIM TOHKHM MeCTOM COOTBETCTBYIOIWINX HCCICAOBaHHH ABJIAeCTCA H3y4eHHe M0- 
BeJeHHA MOTeHIMala JBOHHOFO COA (HJIM MpOM3BOAHOH MO HEKOTOPOMY HalipaB- 
JIGHHIO OT HOTeHILMasIa MpocToro cOA) OKOMO rpaHUup! oOmacTHu. Ilpu stom B pa- 
6otax (1°) ucnomb3yeTCA TO, YTO HHTerpasbl, C MOMOLI[bIO KOTOPHIX MpescTaB | 
JIfeTCA TaBHaA YacTb (OKOJIO OcobOH TOUKH) PyHAaMeHTabHOrO PeIeHHA CO- 
OTBETCTBYIOULErO YPaBHeHHA, BLIMHCJIAIOTCA B ABHOM Bue. IIpu pemeHHu MeTO- 
JOM MOTeHIWMaOB CMeINAaHHbIX 3afaud WIA NapadomMuecKHX ypaBHeHHH Oosec 
BbICOKOrO NopsyKa vem 2 (HM NapaOomnyueckux m0 TleTpopckomy cucTeM) yKa3aH- 
HbI€ TPYAHOCTH CTAHOBATCA elle OOJIbIIHMH B CBA3H C TEM, UTO ABHOTO BbIpaxe- 
HHA JIA TaBHOH YacTH PyHJaMeHTaJbHOrO PelleHHA 3eCb MOMYUMTS He yaerT | 
ca. OfHako oKa3bIBaeTcCa, YTO WA napaOomMueckux ypaBHeHuH BTOporo MO: 
paqKa pelleHHe HepBOH CMelWaHHOH 3aauH MOXKHO Pa3bICKHBaTb KaK B BHI 
MNOTeHWHAaIOB ABOMHOFO COA, TAK HM B Bue NOTeHWMaNoB Mpoctoro cmos. Anat 
JIOTHUHOe MOORKeHHe HMEET MECTO H JIA Mapa6omMuecKHX ypaBHeHHH (HM CH 
cTeM) Mpou3BOIbHOro nopsyKa. Tlostomy oKa3al0Cb BO3MO2%KHBIM C MOMOLLbK 
MOTeHI[MaJIOB PellaTb CMeWAaHHble 3aaun WIA MHHeMHEIX NapaOomMyecKHX ypaB 
HeHHH (MH CHcTeM). OTMeTHM Take, UTO B MeTOJe NOTCHLMAIOB MOXKHO He 
mpeqnosaraTb HenMOABHxKHOCTH rpaHuu. B wHactosmel 3amMeTKe u3usiaraeTes 
yKa3aHHbIM BbILe MeTOL Ha IIpHMepe pelleHHA MmpoctTelmei CMeWaHHOH 3aaul 


Aa OMHOrO p-Mapadowmueckoro, p>1, ypaBHeHHA C JByMA MepemMenupiMn (*) 
PaccMOTpHM cHauadla ypaBHeHHe 


Ou g2P 
ae Se (1) 
ol 0x2? : 


TpeOyercx HaliTH ero pellieHHe B mpaMoyrombHuKe D = (0 <x < 1) > 
x (0<t<T) npu ycnoBuax 


Ui Nee = cars aa (2| 
Fu F a”u | 
a leno PU ely EO USF Spl 0S tT. 


Teopema. Ecau eae wD (2) FE (0, 11, yOoe.remeopsuom YCAOBUIO 


uniuuya nopsdKa i". (Fe(t) u @,(t) ELip (1 oat 
<k<p—1, npu Apaateto Malom = > 0, mo 6 npaAmoy2zoaoHuKe D 3ada- 
Ha (1) — (2) — (3) ) KOoppeKmHo nocmaeazena. 

PaccmoTp¥M (byHfaMentasbHoe pemienue G(x, &; ¢, t) ypaBuenus (1), T. e. 
akoe ero pelleHHe, KoTOpoe mpu ft =t OOpattaerca B 6 (x —&) (6 (x) — cdbyHk- 
ua J\upaka) u orpanuueno mpu |x|—> oo yma cbuKcupopanupix — un t >t. 
HetpyHo moKa3aTb, TO 


co 
Gres tf, =— | cos a ( (e— &) e-? idg: (4) 
J. 
aye? 
| = \ cosa. (x—8) Ca ee Aas pH Rk veTHBIX, 
ee, 6%, 7) | 0 
ea $ (5) 
(a 4) (R—-U)2 , Be 
= \ a*sina(x—é)e—*” ¢—*) da npuk HeverHblx; 
| 0 
co 
__ 4\(k—s)/2 
| | ak+s cosa (x —&)e—*? t—) da mpu k-+s uerupix, 
a tsG = 0 (6) 
| o&” axs = 4) SDR 
| “a 


\ aks sin a (x —€) e—%?? (t—*) da, npuk-+ s HeueTHEIX. 


( ies 0 


Ha3o0spem noTeHivasom k-ro nopayka, OWkR<2p—1, c HenpeppiBxoit 
IIIOTHOCTHIO tp (t), COCpeOTOUEHHOH Ha npamonh &€=0, dyHKmHIo 


dt, (7) 


t 

a akG ; E: e 
dats 0 = fue 2ae sed 

0 &=0 


a noTeHivasiom k-ro nopsgka, O<k<2p—1, c HenpepLiIBHOM NOTHOCTHIO 
vz (t), CocpefoToueHHOK Ha mpamMoH €=1, dyHKIUIO 


t 
k ¢. 
Vite, N= |v (z) OnG (x, & bt, t) 


a de. (8) 


0 e=1 


C nomoutpio (5) yOexkaemca, uTO mpu R< 2p— 1 


k+1)\¢ 


Zep ) (¢— 2) @FD Ap 
ls Og is ia Rk HEYCTHDIX, 2) 
k<2p—1, 
a )P ops (2) qiak = 2p—1; 
( 4yk/2 Pp pak Ly (t) dt 
ke 
(=) : selec =) Vecar — ye raRP quia k ueTHbIX, 
. ™ 0 x : 
as Me Spe 0 qin R HeUeTHDIX, (10°) 
k<2p—1, 
| (— 1)? vop—s (#) qin k = 2p— 1. 
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SameTHM, 4TO Te TPyAHOCTH, O KOTOPbIX FOBOPHJIOCb BBIILe, BOSHHKAaIOT E 
culyuae 7 He3ABUCHMbIX MepeMeHHbIX, 1 > 2, MPH Haxo*mK CHUM Mpesea NOTeH: 
nasa (2p—1)-ro nopagka, Kora mepeMeHHad TOUKa MpHOmMxKaeTCA K Ppa 
Huue o6actu. Tlostomy noTeHuvasamu (2p — |)-ro nopayKa NOJb30BaTbCA HE 
6ynemM BooOIe, XOTA B paccMaTPHBaeMOM CJIlyyae YKa3saHHble MpefeJbl H BbI- 
YMCJIAIOTCA. 

Jina faipHeliero yqoOHO BBeCcTH B paccMOTpeHHe oONepaTOpbl MHTerpH- 
poBanua MW AnddepeHuUNpoBaHuA ApoOHOrO NOpAKa B CMBICJIE JIuyBusna (8). 
OnepaTop HHTerpHpoBaHia mopsgka a, OGa<1, onpezemuM AA BCAKOH 
HerpepbiBHoH dyHKunH f(t), O<St<T, no dopmyue 


t 
lef) = pg \ OS (ul 


(¢ =, a) a 


(sHauenve J, (f) mpx «=O monuMaeTca Kak mpeyer I,(f) mpu «—>+0, 
Ty (f) = lim Ie (7) =). 

Onepatop sndctbepeniupopanua mopsyxa B, O<’8 <1, ompemensnetca mo 
cbopmyuie 


z 


Ot. ad a 4 d ( f(x)dt 
Di) = hal) = MEST eS (12) 
0 
Ha Tex (yYHKUMAX, Awa KoTOpbHIx (12) cymecTByer. 

Jiemma 1. Ecau f (t)—nenpepoieHan dyxkyun, mo I,(f)@Lipa oa 
OS ESE 

2. Ecau féLipa, «>0, mo cywecmeyem npouseodxan D8 (f) «rmboeo 
nopadka B <a u.D® (f) ELip (« — 8). 

3. Ecau feLipa,, O<a,<1, mo J, (f)ELip(+a), O<ata<l. 

4. Ecau f=I1a(g), gEC, mo D*(f) cywecmeyem Onn sboix Ba u 
D® (f) €Lip (« — 8). 

DTa JIEMMa JOKAa3bIBae€TCA C MOMOL[bIO HEKOTOPOrO H3MCHEHHA OKAa3aTeJIbCTB 
COOTBETCTBYIOMWHX YTBepxeHHH B kHuHre (§), rae uccMemyeTCA HeCKOJbKO 
“Hoe onpeyesienve onepatopos J, u DF, cnelvantbHO mpefsHa3sHayeHHoe WIA 
TPHIOHOMeTPHYeCKHX PAOB. 

Papeuctspa (9’) u (10’) Tenepb MoxkHO 3anucaTb B Buse (k < 2p—1) 


(=u : 

Jim Us(%, 1) =) 2p sin : oe J Bee naa R WeTHEIX, ) 
0 a Rk HeueTHBIX; ) 

cam (= 4)" | 

lintel (et) og tae Tati) qa Rk uerHblx, | 
x1—0 2p 2p (10) 
ss 0 asia k HeuyeTHEIX. | 


} 
| | 

Pemenne sagauu (1), (2), (3) pasbickuBaetca B Bugle cymmpl U, u Vz, c 
HEH3BECTHBIMH IIOTHOCTAMH Up H Vp 


pet 
u(x, t)= S$) (Us (x, 4) +Ve(x, 2). (13) 
k=0 | 
Tocae noyctanosku (13) B ycnosus (3) nomyaaem c nomompio (6) (9) u (10) 
ANA py UW! vp CHCTEMY MHTEPpaJIbHbIX yPaBHeHHit 
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| pt s+k)/2 eee k 

|| See a CaM OSG 

A I)* Fe (t) = ore ee ie er we) a MA V3 At) Sere _ a, 

1 0g 
| s=0 2p sin _So5 te Te 2p s=0 6 ley 
s+k veTHoe 

| (14) 

| p— p—1t 

| ee a (— 1)6+hR2 astkg 

ROR rcpt i ste OH) \ ts Wo errs ok 
s=0 2p sin pone) es 2p S=09 an 


s+k weTHoe 


Bropple cjlaraemble B MpaBbIxX uacTAx paBencTs (14) u mpousBosHbIe OT HHX 
H10 £ m0Ooro nNopayKa (B TOM UHCe HM ApoGHOro) MpexcTaBsatoT coo BOE 
HelpepbiBHbIe OMepaToppl Tuna BowptTeppa oT y;(t), Ys (t), OXNs<p—l. 
ilocuie mpHMeHeHua K k-m ypaBHenusam B (14) omepatopa Igo, NOyuMM Waa 
1, {t) HW vs (t) HOBy!O cCHcTemy 


jail ie 4) +s)/2 


(= Wi lee fell se=) Dian ast gy ae ane 
s=0 2p sin =a parane Le 
s+k ueTHoe 


(15) 
River Cathie ei sed) TS Sy 
( k/2p A) ea Ws yee , og (Ys) Th. wai 
s=o “P Sin Bp T aS 


s+k yeTHoe 


HKOTOPyI0 MOXHO PpacCMaTPHBaTb KaK JIMHeMHY!IO CHCTeMy | OTHOCHTeJIbHO 


_ st Us) u I _ sti (¥s)- MoxHo 1l0Ka3aTb, 4TO OMPeeIMTeb ITOH CHCTeMbI 


2p 2p 
m= 0 aA moObix wemLIxX m> 1, nostomy u3 (15) Haxo_um 


I _ sti (ts) = Ls CaS ts «yt paa Faas Dy, eed p 4 Pp, fo, - . oi pels 
2p 2p 2p 
(16) 
I _ sti (s) = Ms (Fo,.- +s Lp Fp, Do, i des Tp Pp, tog ins Vp) 
2p 2p 2p 


ite onepatopp: L; u Ms; no BceM CBOMM apryMeHTaM JIMHEHHBI, 4 M10 fg,... 
+ ;Up—1, Yo.-++, Vp-1, KPOME TOPO, H BNOJIHE HelpepbIBHbIe BOJIbTeEPpPpOBCKOrO 
quna. J[nai Haxox*KeHWs Ys UW Ys MOCTATOUHO IIPHMeHUTb K S-My ypaBHenuto (16) 
jonepatop D!—s+/2, yTo BO3MOXHO CorlacHoO JIeMMe H_ CjleJlaHHbIM OTHOCH- 
jTembHO pyHKuH Fe (t) u D, (t) mpeqnonoxenusnm. Ilocne storo cuctema (16) 
Inpeppalaerca B cHcTemy ypaBHeHuH Bosbteppa 2-ro pola, KoTopasn pe- 
|ilaeTcH OObIYHbIM METOJOM MOCJIeMOBaTeJIbHBIX MpHOmH2xKeHHH (°). 

(13) ¢ TombkKo 4TO HaliqeHHbIMH Us H vs, OSMS<Gp—|, aeT Uckomoe 
|pellieHHe 3ayauu, TaK KaK, C OJHOM CTOPOHBI, Bce NoTeHunasb! U,(x, ¢) 
V,(x, t) BHyTpu oOmactru D aBaatoTCA pelleHHaMM ypaBHeHusa (1), a c Apy- 
rou, u(x, ¢) yqoBleTBopseT ycsoBHaM (3) MO MOCcTpoeHuIO Ys H Vs HM yeuJlo- 
Buio (2) B CHuTy HempepbiBHocTH pu, (t) H v(t). TlonyuenHpti pesyJbTaT c M0- 
MOULbIO M€TOJOB 3amMeTKH (1°) cpa3y 2Ke pacmpocTpaHseTca Ha oOOUlee HHel- 
Hoe ypaBHeHve 2p-ro nopayKa napadommueckoro Tua C ByYMA MepeMeHHBIMH. 


MockoBcKHli TrocyapCTBeHPbIH YyHHBepCHTeT Tloctynus1o 
um. M. B. Jlomonocosa 18 VII 1959 
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MATEMATHKA\ 


B. M. MOJIAKOBA 
O CTABHJIM3ALLMH PEWEHUS YPABHEHHA TEN JIONPOBOAHOCTYH| 
(I1pedcmaeaeno axademuxom H. I. Mempoecxum 20 VII 1959) | | 


C. Jl. SitqessMan mowysu pA pesyJbTaTOB No BoMpocy O cTaOHIM3allu} 
pelleHult mapaOouuuecknx cuctem (1), HO MpHMeHeHHbIM HM MeTO, OCHOBAaH} 
HbIM Ha HcceqoBaHuH MaTpuibt Tpuna, mpHrogxeH JIMUWb It ypaBHeHHH (ff 
MOCTOAHHBIMH Koadbduunentamu. Wm xe DocTaBsieH yKa3aHHbI BOMpoc Visi 
culyuand MepeMeHHbIX KOS@PHILHEHTOB. ; 

B stoi 3aMeTKe fOKa3saHa TeopeMa, ABJIAIOWaACH OTBETOM Ha TlO0CJIeqHHE 
BOMpOC WIA OHOFO CaMOCOMpAXeHHOrO yPaBHeHHA C OHHM MpocTpaHcTBeHy 
HbIM Il@P€MCHHBIM. 

PaccMoTpuM ypaBHeHHe 


Ou a) Ou { 
rye a(t, x) —HelpeppiBHo AuddepesuupyemMad yHKUMA u 


0<a<all, x) <A. (2, 
PaccMaTpHBaloTca orpaHwueHHble pelleHuai ypaBHeHua (1) npuH ft > oo, 


—o<x*< +00 
hu rx yee (3 | 
Teopema. IJlycmb u(t, x)—pewenue ypaenenua (1). Toeda, ecm 
N 


lim roy \ u(O, x)dx =U), mo limu(t, x) =Up paeHomepHo no x HG 

K, Noo 2 
AW0O0M KOHELHOM OMpesKe OCU X. 

Tak Kak ypaBHeHHe JlolycKaeT W3MeHeHHe PpelIeHHA Ha KOHCTAHTYy, TC 
WOCTATOYHO paccMOTpeTb cuyYal, KOrMa Uy = 0. 

Bocnoulb3yemca sIeMMOH, RoKa3aHHol E. M. JlaHnucom (7), KoTopan jas 
cuyuad ypaBHenusa (1) MoxeT ObITb BHJOU3MeHEHa CJIEMYIOULMM OOpa3om. 

Jlemma. 1 JZ ycmp G—oepanuuennan obaacme, aemwauwan 6@ nonoc 
O<t<h u uUmewuasn npederbHole moukU Ha COeCUX CMOPOHAX nNoOAOCCKL maKaA 
4mo 


eG < hie / M, (4, 
20e My — Koncmanma, 3aeucAWaA AUIUb om Koadbdpuyuenma u(t, x) ypaexHe: 
Husn*. ITycme @ obaacmu G 3adaHo peuenue u(t, x) ypaeHenus (1), 4 npepole 
Hoe enazomb Oo epanuyol. Ecau u(t, x)= Mm) Ha moti wacmu eparuyor G 
ie a Aexcum cmpozo enympu noaocn O<t<h, u u(t, x) > mp 6 Ob6sac: 
mu G, mo 


maxu(0O, x) >2maxu(h, x)— m. (So 
x x 
Jlemma 2. H3 oyenox Beprwmetina (*) u us oepanuuvennocmu pewenus 
u(t, x)|<K caedyem 


Ou (t, x) : 
nate 6 


2de K,— Koxcmanma, saeucauwan om K, a(t, x), t. 


* Uepes p2eE o6o3Hauena mmockas Mepa JleGera. 
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B joka3atTesbcTBe HCMOUb3YIOTCA elle CuleLyrOUHe JIeMMBI! 
JlemmMa 3. 


N 
; 4 : 
rte, 2) =) 7 
Bes rma - 


Onn ecex t>1. 

3yecb UcnOub3yioTca oueHkH C. H. Bepuuuireiina (3). 

JlemMa 4. Paccmompum nekomopyio Komnonenmy aunuu ypoens u(t, x) = 
=a >0, o603sna1um ee lz. ITycmb ona nepecexaem npamyto t= 0 npu x =B 
u npAmMyio X=xX,, <8, npu t=T. Ilycmb’ na ompeske XxX <K xy 
npamoi t=T ebinoaneno Hepaeencmeo u(t, x)>>a u X =B—xX,. Toeda 


cywecmeyem uucao N (a) >0 makoe, “mo ee og denateee 
aoe ( 128 a) K 1) prs (2N LO 
90 = maxes V et. ECA Al G, ) (8) 


a 


JliemmMa 5. O6o03Hauum uepes {1 npamoyeononuk (tr Qt<ch+T, 
Lo KX< xX) +X). Mycme X <CVT u 6 npamoyeoaonuxe Q naxodumca k 
| C6ABHOLX OOAaCMetL G*, Umer0LUX nNpedeAbNble MOUKU Ha HUdCHeEM OCHOBAaKUU Q 
| (t=) u na eepxHem e2o0 ocnoeanuu (t=t)+T) u makux, umo Ha mot 
—4acmu UX epaHuyol, KomopaA aesxcum cmpoeo enympu Q, u(t, x) = 3e/4, a 
éHympu Kaocdoti G' na npamoti t=1t,+T ecmbo mouxu, 2de u(t, x) >&p. 
Tozda uucao k amux oOnacmeti yOoeraemeopsem Hepasencmey 


b<MoC-2%Y/ [in A] 4 i, r(9) 


—20e My— Koxcmanma nepasencmea (4). 
Wloka3aTeabcTBO TeopeMb. Bo3sbMeM MPOH3BOJIbHbI OTPe30K 


Xy<X <X_ UH MpPOn3BONbHOe &, K > 2 > 0. Monoxum 


is TENE, man =] ye cme ko = 16M, fe fone) 4K “Ky ABM WG 
(10) 


Hatigem Takue yucaa teu Ls, 4TO 


ie | x 
i ith (Op 2) Cb ie Onaer 
aD - & L5 s 
Ae § 8 | — ____—__ |< § 2, tot 
Ly —x2 ean? Ly +x oe 
Bo3bMem T Takoe, UTOOb! BbIMOJIHAJIMCh YyCJIOBHA 
OG ie 10) Cae aay ay 2N (a) 


Moxem noloxuTh T > 1. Tlokaxem, uro |u(T, x)|<&, %1<*¥< Xp. 
I]pennosoxumM, uTo 3TO He Tak: TycTb cyllecTByer TouKa (T, Xp), 
Xy < Xp << Xq, Takaa, TO |U(T, Xo) | > eo. Bynem npegnouarathb, uTou (T, x) > 
>s. Ha npamoi ¢=T Bo3bMeM MAaKCHMAJIbHBIi OTPe30K, comepxAalyit 
Touky (T, %), rue u(t, x) >>8/2. O6osHauum stor orpesox /7, ero 
qwiwHy Takxe Gyyem o6o3HauaTb lr. B cuy semmpl 3 ly kouHeuHa. 
Bo3bMeM MAaKCHMaJIbHOe CBA3HO€ MHOXKecTBO u(t, x) >&/2, onpesemeHHoe 
qua T>>t>>0, cogepxamee orpesok l/r. O6o3Hauum ero G”*. Muoxecr- 
Bo G”° uMmeeT HelycToe mepeceyeHve c ocblio x. Tak kak HeTpyJHO 
mOKa3aTb, YTO MHOxecTBO G° orpaHHyeHo, TO NMocueqHee cpa3sy moslyyuaercs 
H3 nOMnuTA MakcumyMa. Ilepeceyenue G° c¢ Kaxyol TIpsiMOH i, Eg 
O0<<t<7, 8B cnay MpwHunna MaKcuMyMa He MOxeT ObITb OHO TOUKON, 
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Ilyctp Py u P3;—TOUKH MepeceyeHHA COOTBETCTBEHHO CaMOM JIeBOM PpaHUlthl | 
G* uw caMol mpapoii ee rpaHuubl c mpaMoh t=1, OS t< 7/2. Iycth X*— 
jwiuHa oTpesKa [Pj;, P 3]: u3 JemMbl 4 calenyer, 4TO NG ays Boc- k 
MOJIb3OBaBIUINCb JIeMMoH 5, nMomy4YHM, TO unCIO Rk CBASHBIX OO/acTeH, CO- ' 
Repxkamluxca B Ge nin OCt<T/4, B Kako U3 KOTOPHIX Ha MPAMOH | 
t=T/2 ectb Touku, rye u(t, x) >%/,&, YOBMeTBOpHeT HepaBeHcTBy (9): | 


k SS Ro, i 
rye ky ompewensetcax ycnopuem (10). Uncno x%e Takux OOsacTeH B G® qa | 
T/4<t<T/2 B cuny mpnHuNna MakcuMyMa He MOxeT ObITb Sombie k. | 

Pasnemum miojocy (T/4<t<7T/2) nwa ky+ 1 nonoc paBHoH WMpHHbl. § 
Cpeau HHX cyllecTByeT XOTA Obl OHA T% = {to Kt} Takada, 4TO Daa | 
BCeX MPAMBIX t = Tt (to Ct<7,) UHCMO OTPE3KOB, Te ECTb TOUKH, B KOTOPBIX | 
u(t, x) >°/,&, MomyuaouluxcA B Mepeceyenun G® c KaxKMOM M3 TaKHX TIps- } 
MBIX, OJ[MHAKOBO (BMepeCeYeCHHH MOXKET MCHATHCA JIMIb YHCIO OTPe3KOB, le 
1 /oeg< u (t, x) < 3/4 &). Cpeau 9TUX OTPe3KOB Ha NPAMOH f= Tt, MOIKEH ObITb XOTA | 
Obl OJ\MH, re eCTb TOUKA, B KOTOPOH u (t, x) >> &. Bepem ator oTpe3ok. Ilyctb ff 
Go’ — MaKCHMaJIbHOe CBA3HOe MOAMHOKecTBO MepeceyeHuA G"’ c MOMOCOM TB, 
cojlepxKalliee yKa3aHHbIM OTPe30K. 

MuoxectTBo Go’ B nepeceyeHuu c mOOoH mpsmon f=t, tQt<%y, co- 
Wep2KUT JIMIb OMMH OTpesoK, rye u(t, x) > 3/,&. 

PaccmorpyM mHoxectBo Gi’ tToueKk u3 Ge’, rae u(t, x) >3/,&. Ono He § 
NycTO HW JexKUT B TOM yacTH Go’, KOTOpad B mMO06OH BHYTpeHHeH mo OTHOLIe- § 
HHIO K ™ Nosloce {t << t”’ <Ct<t’ <<} cBaA3Ha. O6o3HauuM KpawHUui se-- 
BbIM WH KpaHHH MpaBbl KOHUbI Mepeceyenna Coane NIpamMon ¢ =t, 
TCT, yepes a, Hu B, cooTBeTcTBeHHO. IlycTb AsMHa [a, B,] ecTb J, 
T<Kt<t. W3 sBpiGopa Gi cleqyeT, TO BO BCeX TouKax [a Bef 
U(X ah) 2 25/2: 

Ilokaxem, 4uTO 


le <GAC, OY oT meaner (13) 


CHO, STON. > Pio Pe Pe 
BosmMoxHbl 3 curyyuas: 


1. a <—Ls, Bo > ie. Torja no BHGopy Ls Oynem uMeTb 


J u(0, x) dx 
Qo RcoF 
pages <a 7 
Iloxaxem, uTO 
8. By 
{ w(z, 2) de < \ 40, x) dx (14) ” 


Ana Beex Ott. [as aToro paccmoTpum untTerpan 


ae Ee eS x) 2) dt dx (0 fer 
p/sEn 
4 Co B, 
Sit Oa ae a ah x) dx + \ ut, x) dx > 
i : 2 
a \ uc, x) dx |— \ 2(0, x) dx 


MpW OOxofe mo yacopoli crpenke. Orcioga calenyer (14). 
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SuHaunrT, 


Be 
Kaiki ea ae) hy 
ae Sq 
Ay + Bo oe 2° 
By 
nats By xX < 2C,)V T, \ UNG 0) Oa tlt WA ty << t<t). Cneqosae 


@JIbHO, 
fe ACV Te 


D2) Goren he a Goi l-ee WMO) 0 2a— Le, Bx Lee 
Ilyctb BbinowHsetca “a). Torga 


Bo 
\ (0, x) dx = 
—Ls Be 
a ( u(0, x)dx+ \ uO, dx <K(L3 +15) + 2820,VT. 
Ao —L5 


M3 ycopusa Bbi6opa T (12) cneqyer, To 
Bo 
\ u(0, x)dx< 22 C,VT+8LYT. 


l= -B8C,0 V1; Cy > 1 u3 yenosus (8). 
3. % > — ls, Bo < La 


By Bo | 
Jue, ode) <|\ v6. eis (Ld + Ls) K <82yT. 
Saunt, 
ee as we 
TakHM o6pa3s0M, HepaBeHcTBo (13) joKa3aHo. 


4 © 
PasyeaHuM Nomocy % Ha 2{in =] +2 nojoc paBHOH WMHpHHbI; Tora u3 
0 


BbIOopa 6 cmeyeT, UTO MO Kpalinell Mepe AIH MOMOBMHBI U3 HUX MOUalb 
my 3 
MepeceveHua KaxkKo c Go‘ meHblie, 4eM 


1.7/2 
3 3 4 3/2° 
My (Ro + 1) 2-27 (2 [in =| a 2) 
0 


SHauHT, K KaxKJOM 43 BHOBb BbIOpaHHEIX MO/OC, MexKAaWUX B %), TpHMe- 
HuMa JieMMa 1, 4TO B COejJHHeHHH C MPHHUWNOM MaKCHMyMa =  jaeT 
maxu(t, x) > K, uro mpuBoxMT K MpoTHBOpeH. 

3HauntT, |u(T, x)|<e Ha OTpeskKe % CxXx<Kx%, YTO u TpeOoBanocb 
OKa3aTb. 


Nlocrynnsio 
18 Vib 1959 


LIMTHPOBAHHAS JIMNTEPATYPA 


1C. 0. Stneapman, JAH, 115, Ne 2 (1957). 7E. M. JIaugauc, Yen. matem. 
Hayk, 14, Ne 1 (1959). $C. H. BepumTeiiu, JAH, 18, Ne 6, 19 (1938). 


1233 


Jlornagp Axagemuu nayr CCCP 
1959. Tom 129, Ni 6 


tO. JI. POJHH 


OB YCJIOBHMAX PA3SPELWIMMOCTH KPAEBbIX 3AXA4U PHMAHA 
WU THJIbBBEPTA HA PHMAHOBbIX NOBEPXHOCTAX 


(II pedcmaeneno axademuxom H. H. Bexya 19 VIII 1959) 


Ilyctb I —kountyp Ha 3aMKHYTOM PHMaHOBOH MOBePXHOCTH poja Pp, CO-} 
CTOAILMI W3 KOHCYHOrO UCJIa 3AMKHYTHIX TylaqKHX MKOPWaHOBbIX KPHBBbIX Gee] 
camonepeceyenuit; M(t, t) —3aqanHaa wa I KoBapHanTuas (') no t H HHBad 
pvantHaa no ¢ BemMunHa, //-HelpepbIBHad M0 OOOMM MepeMeHHBIM BCcIORy Ha Ij 
3a HCKJIOUeCHHEM, ObITh MO*KeT, TOUKH t=—7, Frye ona HMeeT BUA M (c, t) =I 
=k(z, t)/|tc—?¢|*, npnuem a<1 un R(t, t) H-nenpeppipua. 

PaccmMoTpuM ypaBHeHHe 


ae +%\MG, )e@d =F, (1) 


Tr 


rye a(t) u f(t)—s3aqannpie H-Henpeppipupie dbyHkunH. B cayyae a= 1} 
HHTerpaJl MOHHMaeTcA B CMbicJIe riaBHoro 3HayeHHaA Kou. Onyckas mapa-) 
MeTp A» H BbIJeIAA XapaKTePHCTHYeCKYyIO YaCTb, MpHBeeM B 3TOM cuJIy4ael 
ypaBHeHHe K BUHL 


D 


it 


rye Apo mMepporo uHTerpasia uMeeT B OKpecTHOcTH t=? Bug A(t, t)dt= 
d i 
pe eee (t, t)dt, npnuem R(t, ¢) HenpeppipHa. Mupzexcom ypapnenua (2),! 


t—t 


a—b 


4 
Kak OObIYHO, Ha30BeM UH x= — 
; CuO 5 Ar arg ob 


Cor3HbIM K (1) HasbIBaeTcd ypaBHeHne 


aio) +rlo@ me t)dt = g(t), eS) | 


Tr 


re g (¢) koBapvanTHa. Besmunna w(t) B STOM ypaBHeHHH TakK2%Ke KOBapHaHTHa. | 
Jlia ypapuennit (1) u (2) cnpapeguuspr (°) Teopempt PpezronpMa u Herepa, | 
TIpHy¥eM YCJIOBHA Pa3pelINMOCTH UMeIOT BU | 


(io Qdt=0 (j= 1,2,...,4'), (4) 


r 


re «;(¢t)—nouHaa cucTeMa pelleHHii cormsHoro OWHOPOAHOTO ypaBHeHHa. 

B jambHeliiemM mpeynosaraetes, uto T orpaHuunBaeT Ha R cBaAsHYIO | 
oOulacTb T* u T~—ee jononnenuve. Jina o6nactu T* crpontca 9JIEMeHTapHaa | 
(byHkuua epporo poya A* (C, z) (°), KoBapHaHTHaa no nepBomy le PeMeHHOMY 
M WHBapHaHTHad MO BTopoMy; B T* oOHa MMeeT e2MHCTBeHHDI momoc C =z, | 
1234 


jocTaJIbHble ee ocoOeHHOCTH BbIHOCATCA B OOsacTb T~. Murerpan tuna Koum 


F (2) = xi \ 9 (2) At (2, 2) dz (5) 
i 


jaBsnetch B T* peryapHOH aHaiMTuyecKkoli (@yHKuueli, a B T~ KpateH ,uBU- 
1 4 aa 
Hisopy d*=P) P,...P,*, rye P;—oco6nim o6pa30m BHIOpaHHble TOUKH ey: 
|\(Hymb B tTouke Py jocTuraetcx c Nomoutbio HopmuposKu A (C, 2) =0.) 
|| AHaniormuno cTpoutca dynuKuna A (C, 2) gua o6nactn T~. Varerpan Tuna 
|Komu c agpom A’ (€, z) B T* xpateH gzuBu3zopy d~ = Qo‘ Q,...Q,. 
| Paccmorpum Kpaesyto 3aqauy Pumana: onpepesuTb KyCOuHO-aHasMTUYeCK yio 
WH @yHKuHIO D(z), yoBseTBOpAIOULyIO KpaeBoMy ycJIOBHIO 
-O' (4) =G(4O () nal, (6) 
| rae G (¢) — H-nenpeppipnas, oTsM4Had OT HyA BcIony Ha I’ tbyHKuMA wHeKca 
4 

ox Srare G (2). 
B pa6ote (°) qoka3aHa Hepa3peluMMOcTb 3afauM B CyYae OTPULaTebHOrO 
| HHJeKca, HalieHbl yCJIOBHA pa3pelIMMOCTH 3aauH HyJeBoro MHeKca u jlaH 
|HoycveT ucsla peuleHu 3aauu NOJOKUTeMbHOrTO HHAeKca B Mpesnomo*KeHuH, 
"TO OHH CYIIeCTBYIOT. 

IIpeqMeToM HacToseH 3aMeTKH ABJIAeTCA H3yYeHHe YCJOBUA paspellu- 
MOCTH STOM HM CBA3aHHOH c Hel KpaeBbIx 3ayau. 


Teopema |. B cayuae x >p 3adaua (6) ecezda paspewuma. 
Vimem pellenve B Bue 


* (2) = ri \ 9) A® («, 2) dz. (7) 


aby 


Hcnonmp3ya cbopmypt IO. B. Coxouxoro 


1 il 
Of H=+790+ gyleO4* wd ar, (8) 
ie 
MPHXOAUM K CHHryJIAPHOMY YPpaBHeHHto 


il t 1 = 
FEO 5) + = le MIA. )—G6W A (Ald =0 (9) 
r 
HHeKca x, 
Uncno pewennit ypapHenun (9) k=x-+-k’, rae k’—uncno pewenni 
COIO3HOrO OfHOposHOrO ypaBHeHua. IlycTb x (¢) — pelwienve ypaBHenus (9), 
COOTBeTCTBYIOUlee HyJIeBOMy pelueHHio 3anauy (6). Torga 


+5 0() + 55 \n@) A*( Ade =0. 


Ny 


Ouesngno, 7 (4) ecTb mpeyesmbHoe 3HaueHHe aHatuTMYecKHx B T* dyHKuMii 


h* 2) =+5-\n@ 42d, PledeT?, 
i 


KPaTHbIX TaM J[MBM30paM COOTBETCTBeHHO d*, mpHuem At (t) =A (¢). OuesngHo, 
3TH (yHKUHH Ha R cocTaBJAIOT pallMOHaIbHy!0 (PYHKIWMIO, KpaTHy!0 JMBH30py 
D=d*d. Uncno taxux pyHKuni copnagaet c dim D (?,°). 


* B pa6ote (*) goKkasano, uto At(C,z) umeer B T~ no z k<p nomocos. Moxuo 


MOKa3aTb, 4TO Bcerga & = p. 
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MoxkHo moka3aTb, uto dim(W/D) = 0, u nostomy, 10 Teopeme PuMaHa — 9 
Poxa, dimD =ordD—p+1=p—1. Tlostomy k <k+(p—1), rae R—W 
uvcO pelleHuit 3saqauu (6), mpeqcTaBHMBIX B Bue (7). (Bosee TOHKHM HccJle- 
JOBaHHeEM MOXXHO yCTaHOBHTb, 4YTO HMeeT MeCTO paBeHCTBO k = k-+ (p—1).} 
CneqopatembHo, k >x—(p—1)>0 npu x>p. : 

Ilyctb TouKa PET*. Tlog P(z) Mp B JaJbHeWeM TIOHHMaeM aHaJIHTHe 
yeckyio B T7*-+T yHKUHIO, HMeIONLy!O CAHHCTBeHHBIM HyJIb NepBoro NOpATKa @. 
B Touke P. Econ QET, To nog Q(z) NoHMMaeTCA aHasOrMuHad ysKuna, | 3 
ompeyzeteHHad BT. : | 

Ilyets O<x<p—1. Vimem pemenne sagaun (6) B Buse D*(z)=, 
— F* (z) f*(z), mpuyem 


Ft (t) =G(t) P?*() F (0), (*) 


+ p*? (2), fo (Z)= I. (=#)} 


Sayaua (#) pa3peliwMa B cHJy Teopempl |. EcaH HekoTopoe ee pellieHHe 
HMeeT HYJIH, onpezemaemple WHBH30pom D(ord(D) =p), To cpequ pelllenHtt 
Bceryja HaliqeTcA Takoe, HYJIH KOTOPOrO OMpexeAIOTCA MPOHSBOJIbDHbIM JHBH- | 
sopom D’, skBuBasiexTHEIM D (°). OuepugHo, jd pa3peummMmocTu saqaun (6) # 
HeOOXOMHMO H JOCTaTOUHO, YTOGHI B KJIacce 2HBH30pOB (D) HalllescA QMBH3Op, § 
jessmuiica Ha P?™, 

YUHTHIBAA 3TO OOCTOATEJBCTBO, HETPYIHO MOJYIHTb cseyroulee yCJIOBHe: | 

Teopema 2. J[na pa3pewumocmu 3adauu (6) 6 cayuae OK x<qp—l 
HeOOxOdUMO U Oocmamo4No, 4mobel 3ada4a (#*) uMena He meHee p—(x+r)+1 
pewenuti, 2de r > 0 — nau6oaroulee yeaoe 4ucao makoe, umo dim (D/P’) = dim (D). 

PaccMaTpHBad HeOHOpOAHy!0 3azauy 


O* (t) =G(4) OD (4)+ g(d), (10} 


rye g(t) s7-HempepbiBHa, MOJY4HM CJeRyIollHH pesy.IbTar. 

Teopema 3. 3adaua (10) uxdeKca x>p eceeda paspewuma. Jaa pa3- 
peuwumocmu 3adauu (10) uxdexca 0O<x<p HeoOxo0duimo uw Oocmamo4Ho, 
umodel MyxnKyun g(t) yOoenemeopsava: p—x YcAaOeuAM, ecAu fF > P—x; 
r YCAOCGUAM, ecau T<p—zx, dim(D) >p—x—r; p—x—dimD ycaoeusm, 
ecau r<—p—zx, dim(D) << p—x—r. 

Ilyets T — koHewHad pHMaHOBa MOBepxXHOCcTb poya A c rpanuuei T, co- 
cTOAMeH H3 m-- 1 3AMKHYTBIX TulaqKHX 2KOPWaHOBbIX KPHBbIX; a(/) H b(t)— 
Al-HempeppiBuble elcTBHTesbHbIe (yHKUHH; a?(¢t)+ 6? (¢t)=1 Berony ua YL. 

PaccmaTpuBaeTca Kpaepaa 3aqaua [uap6epta: waiitH aHamuTHueckylo BT 
dbyHkunto F (z) = u(z)+ iv(z), yaoBMeTBOpsIOMlyIo KpaeBOMy YCJIOBHIO 


Re {{a (#) — ib (t)] F ()} = 0. (11) 


Vinyexcom 3agaun (11) Ha3prBaeTca uncsI0 x = = Aparg(a+ ib). Ilyctp 
R— jy6ab (*) nosepxuocta T. Toraa, nosaran O*(z)= F(z), P[z]éT; 
OD (z) = F (2), P[z]€T, rye z u Z—<aoxanbuie TapaMeTPbl COMPAXCHHBIX 
touek P u P, noayuuM 93KBHBaeHTHYIO (11) 3agaay Pumana 


Oi) =— FFF OW - (12) 


HuHyeKca 2x Ha NoBepxHocTH R poya 2h+ m. 

Teopema 4. Odxopodxaa sadaua Tuavsbdepma undekca x>2h+-m—1 
umeem 2x—2h—m--1 pewenuti (Nesaeucumelx Had norzem Oelicmeumeronolx 
uucea). Yucao pewexuti sadauu Duacbepma uxdekcah + m/2<x<2h+m—1 
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oocem usMenAMeCA Om 2x—2h—m--1 Oo 2x+ 1. B cayuae 0<x<h+ 
+m/2 4ucno pewenuti moocem u3smenamoca om 0 do 2x+ 1. 3adaua ompu- 
YyameNbHO20 UNOeKCA Hepa3spewuma. 

B cnyuae h = 0 nonyuenublli pesybTaT MOJHOCTHIO CorjacyeTcA C pe3yJIb- 
|TaTaMu, nomyuenHpimu WM. H. Bexya (*) aaa culyuad MHOrocBA3HOH OG6ulacTH. 
YcoBuA paspelMMoctw Ama OK x<KA+m/2 Nerko nonyyaotcA U3 CcoOT- 
BeTCTBYIOLMX YCJIOBHH pa3speliMMOcTH VIA 3aqauH Pyumana (Teopema 2.1 
wus (°) H Teopema 2 HacToaulefi 3ameTKH). B cnyuae x= 0, h=O mui nony- 
4HM YyCJIOBHA, HalimeHHble B pa6oTte (°). CooTBeTcTBylolWan HeOHOpOAHaA 3a- 
ava MoxwKeT ObITh paccMoTpeHa aHaJIOPHYHbIM MeTOJIOM. 

ABTOp BbipaxkaeT ruiyOokylo G/laroflapHOCTb CBOeMy Hay4YHOMy PpykKoROJH- 
temo JI. HW. Bonkoppickomy 3a pyKOBOLCTBO paOoToH. 


{lepmcKkHa rocyqapcTBeHHblii yHUBepcHTer . Tlocrynusio 
um. A. M. TopbKoro 1 VIII 1959 


UMTHMPOBAHHAS JIUTEPATYPA 


1P. Hepauau Hu a, Yanpopmusauna, WI, 1955. *M. Wugdoep, 0. K. Cnexn- 
ee p, PyHkunonanbl Ha KOHEUHBIX PHMaHOBbIX NoBepxHocTax, WJ], 1957. %® H.T. Ue6o- 
Tapes, Teopua anre6panyeckux dynkuni, 1948. 4 HW.H. Bexkya, Marten. c6., 31 (73), 
| Ne 2, 217 (1957). *® 10. JI. Pogun, Tp. IV Bcecowo3n. koncbepenuuu mo Teopun dyHKuMA 
/KoMMekcHoro nepeMeHHoro —esneyaTH. ® MO. JI. Taxos, 9.T. Xaca6os, Use. 
BBICI. yue6H. s3aBeg., Matematuka, 2, Ne 1, 12 (1958). * H. Behnke, K. Stein, 
Math. Ann., 120, 430 (1949). 
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Jlorsagp Akagwemun nwayk CCCP 


1959. Tom 129, Ni 6 


_MATEMATHKA 


| 

| 

| 

Jl. B. CABMHHH | 
FEOMETPHA OAHOPOWHbIX PHMAHOBDbIX IIPOCTPAHCTB | 

Hi BHYTPEHHSS TEOMETPHA CAMMETPHYUECKHX TIPOCTPAHCTB 
I 

| 


(ITpedcmacaeno axademuxom C. JI. Co6oaeeum 3 VIII 1959) 


i 
B 3amerke OyjleT N0Ka3aHO, 4TO 3aaya ONpeweeHHA BCeX OJHOPOHbIX npo- | 
CTpaHcTB C KOMMaKTHOM WAH NOmynpocToH rpynnoh ABMxKeHHH WH KOMMaKTHOH 
WH NOyMpocTroH rpymnoh BpalleHHH SKBUBAJeHTHA 3afaye HaxXO*KMeHNA BCeX . 
BHOMHeE reoesHuecKHX NOBepXHOCTel CHMMeTPHYeECKHX PHMAHOBbIX npocrpancrs | 
C pocroh rpynnol ABHKeHHH, NOpOxeHHbIX BHYTPCHHAM HMHBOJIIOTHBHBIM | 
ABTOMOP(PH3MOM, H, CeAOBATEJIbHO, ABJIACTCA 3aaueH BHYTPeHHeH TreOMeTpHH | 
CHMMe€TPHUeCKHX PHMAHOBbIX NPOCTPaHCcTB. | 
Livers. Ve = G/H — ognopoguoe PHMAHOBO MpocTpaHcTBO ¢ KOMMaKTHOH | 
rpynnot Jiu pByuxeHui G u KomnasTHOW rpynnoH JIn Bpamenuu H. Sanaua 
ompeyesieHHA BCCX TAaKHX OJHOPOAHbIX MPOCTPaHCTB eCTb 3afaua Haxo*KTeHHuA 
BC€X KOMMAKTHbIX MOJTpynn KOMMaKTHBIX rpymn. Ecau H adeseBa, TO sanaua, } 
KaK XOPOIO H3BeCTHO, TPHBMaJIbHa. Ilostomy nyctb H = Hy X jalp rye Hy) — 
adenes, H — makcuMaJsbHblit NomynpocToli HOpMasbHbIii eMTesIb. Bian ie e. 
JlerKO HaliTH BCe BO3MOxKHbIe Ho. J\evicTBUTesbHO, no HCG ognosnauo | 
onpeyesIAeTCA MAKCHMAJIbHaA abesieBa NoArpynna Hy C G 9s1IeMeHTOB, Mepecta- ; 
HOBOUHBIX c KaxkEIM AEA. Jlio6aa aGenepa Hy C H MOXKeT ObITb HCIIOUIb- | 


30BaHa Jia KoHcTpyupoBanua H = H, x H, Sanaua xe onpegenenua ademte- 
BbIX NOArpyul adeseBol rpynnbl TpHBHaJIbHa, TaK UTO B aJbHeHIleM pac- 
CMaTPHBaeM HOJIyNpocTEle Ppynnpl H. Ananoruunoe paccy2KeHHe MO2KHO Mpo- 
BeCTH B CJlyyae KOMMAaKTHOM MOArpynnbl noJynpocTow rpynnyt. Hocwexy Onna 
paccmoTpeHue OyfeT JOKaJIbHBIM. 

Beskad KOMMaKTHad Nowynpocran rpynna Jlu, KaK XOPOlWIO U3BeCTHO, | 
€CTb IIPAMOe IIPOH3BeeHHe CBOHX MPOCTbIX HEOMHOMEPHbIX HOPMAJIbHbIX JeNH- 
Tene. [lyctp 


| 
} 
t 
f 
| 


z 


G=G) x GX... XGy= [| Gi, 

=0 

M (1) 
H—H, XH, xX ..;Xlin= |] Tins 


A=1 


rye Gy)— komnakTHan aGesepa; G; u Ha (J =-0)—komnakTHble mpocrpie 
HeowHoMepHple rpynnpl. Ecau Ha, mepeceKaetci c Gy HeTPHBHaJIbHO, T. e. 
TlepeceyeHue 10 MeHbilleH Mepe ogHoMepHo, TO Hy C Gy, uHaue Ha 1) Gy — 
HOPMAJIbHbIM WemuTeb B Hy, oTmMunb or H4 WM eQMHUIbI €, YTO MPpOTHBO- 
peuuMT mpoctote rpynnbt Hy. OueBuyHo, k vias TOrO, 4TO Gs Ha Tpusn- 


ajibHo. Ilyets HA, nepécekaeicd cGy (ie Ua, ; .,), TIpHueM JIMIUb TpH- 
BHaJIbHO, Torma hE Ha umeerT BU 

h=h- hie. wit, (2) 
re hy €Gy,, hh, = h,h, (J, K=0,1,...,N), mpasem npenctapnenne A B 
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IAKOM BHJ€ €MHCTBeHHO C TOUHOCTbIO MO NepemeHbl fA, mecramu. Byyem 
DBOPHTb, uTO h,€G,— mpoekwua suiementa h wa G,. Tak kak Mpoexuna mpo- 


BeeHHaA hg ecTb mpousBeyenue npoekunh h u g, To Ha, (mpoeKkuusa rpyn- 
mi 14 na Gy)—noprpynna B Gy. Ecan cymecrsyet hE Hy, h=-e taxol, 
‘TO h,=8, TO Hay=e. JleticTBuTebHO, Tora HOpMaJIbHbIM JenuTemb BH 4 


Ae al Gx =e, HO TaK Kak Ha4—npoctaa rpynna, Tro Ha = Ha i G) 
K+J K+J 
fay =e. Tlycts h,@Has=ee MW fonycTHM, TO cylecTBy!oT Ba pa3svmu- 
WbIxX smemeHTa HEH, u hy€Ha, hee, hye Takux, uTO ux MpoeKuna Ha Gy 
cTb A, Torga npoeKuua 9IemeHTa hhy1@Ha Ha Gy ecTb @ MB CHAY M3u0- 
KeHHOrO Bblile Hay = €, YTO NPOTHBOPeYHT MpemNosO*KeHuIO. Takum O6pa3om, 
exay H, Mu Has--e cymecTByeT B34HMHO-OAHOSHayHOe cooTBeTcTBHe. Crezo- 
aTeJIbHO, H Bce Takve Hay; u30MopPHb! Mexyy co6oH. Tenepp ouepnyuo, 

TO Hao =e. 

Tlonrpynnst Hay HeTpuBHaIbHO TOMapHO He Mepecekarorca. JleiicTBuTesbHO, 
M3 TepecTaHOBOUHOCTH Nogrpynn H 4 cleLyeT MepecTaHoBoyHocTs noxrpynn Ha, 
mostomy Hay; (\ Hey — HOpMasbHbIM JemuTenmb B Hay; u Apy, a Tak Kak Hay 
ui Hgy—Mpoctsle rpynnpi, To m60 Hy, Hey = Hay =H py, oTKyAAa cue- 
iayeT, utTo Hays, Hg, aOeneBbl, ITO MPOTHBOPeCYHT HeEOMHOMEPHOCTH HM MpocToTe 
(Ha; 4 Hpy, mH60 Hay (\ Hay =e, 3TO UM TpeOoBanocb moKasaTb. Takum 
| MIpHXOAMM K Teopeme: 

: Teopema 1. Komnakmnaa noaynpocmaa nodepynna H Komnakmuoti 
sepynnot G = Gy x Gy X ... X Gy Cc abenesoim Gy u HeoOHOMEpHbLmMU nNpocmolmu 
le ia) .umecn 6u0 cH =H, xX Hy Xo eH ede Hy (AN, 2 Fy Se 
npocmole HeodHomepHole HOpManonole Oenaumenu @ H, npusem hE Ha umeem 
eud h=hy-h,...hy, eee h,eH,, CG, u aubonodepynna Has mpueuanona 
(o0HOaneMeHMHa), AUOO umeem mMecmo Us0MOpPGHOe coomeemcmeue h,<~h 
epynn Ha u Hay. Jlwbe1ie Ose epynne. Haz u Hgy nepecmanoeounol u ux 
nepeceuenue MpueuanbHo. 
CopeplleHHO Tak 2%K€ MOXKHO KOKa3aTb Teopemy 2: 
Teopema 2. [oaynpocmas nodepynna H noaynpocmoti epynnot G = G, x 
-X G,X ... xX GyCcnpocmotmu neodHomepHolmu HOpMaAbHolmMU Oenumenamu Gy 
imeem eud H=H,x H.X...X* Hs, 20e Ha (A=1, 2,...,s)—npoemuie 
HeEOOHOMEepHble HOpMaAoHole Oenumenau @ H, npuuem hE Ha umeem eud 
h=hy-h,...hy, 20e h,EH,,CG, u aubo nodepynna H,, mpusuaarcxa 
(OOn0aNeMeHMHA), AUBO UMeemM mMeCMO UsOMOpdHoe Coomeemcmeue h, <> h epynn 
Ha u Hay. Jlt6ole Ose epynnot Has uo Heys nepecmanosgounol u ux nepecere- 
HUC MPUBUANGHO. 

C nomompbio Teopem | wu 2 MOXKHO KOHCTPyHpOBaTb OYeHb MHTepecHble 
KJIACCbI Pa3JIMUHbIX OLHOPOAHEIX Mpoctpancts. IIpuBeyem ofun upumep. [lycrb 
G /H —cummerpuueckoe mpoctpancTso. PaccmoTpum eme rpynny Hy, uso- 
mMopduyro rpynme H. B xkayecrBe rpymnbl JBuxKeHH HOBOrO MpocrpaHcTBa 
Bo3bMeM G, = G X Hy, rpymna Bpamenul nycTb 6ynet Hy, rae AE He umeer 
Bul h =hy-ho, h,€ H, ho@ Hy, a Meany hy u hy cywiecTByeT B3aHMHO-OJHO- 
3HAUHOe COOTBETCTBHe, HMHAYUMPOBaHHoe u3s0Mopdu3mMoM H <> H,. Crpyxtypa 
OWHOpOAHOorO mpoctTpaHcTBa G,/H, uMeeT BU 


[MRhrsb9 Ke pV Do Kah Sule Xp ileal Chav, 
yal rae My 9 Lad — Conc sl aeweel Guan (3) 
InP aH, 2, seeynyt A, donee 1, nn 52; 


rae X;, Xq— onepaTopbl GecKOHeuHO MaJIbIX CABUrOB, Y,— omepaTopsl OecKo- 
HeuHO MaJIbIX BpameHui. Capurn X, MOpoxAaoT B OAHOPOAHOM MpocTpaHcTBe 
G,/H» BnomHe reojesnueckyl0 NOBepXHOCTb — «3epKasioy K ("), OTHOCHTe/IbHO 
KOTOPOrO MpocTpaHcTBO OMycKaeT 3ePKaJIbHOe M3OMeTpHyecKkoe OTOOparxKe- 
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Hue (1). «SepKasioy K 3amMevaTeJIbHO TeM, YTO rpyrina ABMaKeHHH G, mpoctpan-4 
ctBa G,/H, unfyuupyet Ha K crpykTypy CHMMeTpHyecKoro MpOcTpaHcTBa. 
AuvasiOruuHoO MOXKHO CTPOHTb HM Apyrve 3aMevaTeJIbHbIe KOHCTPYKIMH, MCIOJIb- 
3YA HECKOJbKO MpOCTpaHcTB B KayeCTBe HCXO/JIHBIX. 

Teopempi | u 2 cBoxaT BOMpoc O KOMMAKTHbIX HW NOJYMPOCTHIX NoArpynMar 
KOMMAKTHBIX H MOJYMpOCTbIX IpyMl K BOMpPOCy O KOMMAaKTHBbIX H MOJIyMPOCTbIXx 
noyrpynmax mpoctix rpymm. OfHako AOcTaTOuHO 3HaTb MAKCHMAJIbHbIe TNO]- 
rpynnp (T. €. Takue MO_rpynmbl, KOTOpble He CoMepxaTCA HU B KaKOH Oomee 
WHpOKOM mMoszrpymne) npoctpix rpynn. JleicTBuTembHO, eCIM MoArpymna He 
MaKCUMaJIbHa, TO 3alauy ee OTbICKaHHA MOMKHO PaCCMaTPHBaTb Kak 3ayauy 
OTbICKaHHA NOArpynmbl B ee MakKcHuMasIbHoM pacuimpeHun. [Ipofomm«Kaa 9ToT. 
mpouecc, MpHeM Ha HeKOTOPOM Wary K HCKOMOM nozrpynne. Ecam MakcHMasib- i: 
Had KOMMakTHad Mosrpynna H rpynupt G we nomympocta, TO m106ai OLHOMep- jh. 
Had nogrpynna us adestepa wentpa H, nopoxkaeT BHYTPeCHHHM MHBOJIOTHBHBIM, 
aptomopou3m A pB G, mpu felictBuM KOTOpOro avleMeHTEI M3 H HenozBMxKHbI. B 
culty MaKcuMabHocTH H Bce d/1eMeHTHI, HeMOJBHKHbIe pH JelicrBun A, BXO- 
gaat B H, tak uto mpocrpanctso G/H cummetpuueckoe. Tak Kak OHOpO,HOe 
pHMaHoBo mpoctpauctso V, = G/H c momowKuTebHO-onpeweeHHOH MeTPHKOM 
WMeeT KOMMAKTHYIO rpynny Bpatenu H, TO nosydaem Teopemy. 

Teopema 3. Hecummempuueckoe OOHOpOOHOe PUMAHOGO Npocmpancméeo 
Vi= G/H c nonoocumenbxo-onpedeneHHoll mempuKou U mMaKCuUMaAbHO Nod- 
2pynnou epynne: G 6 Ka4ecmee epynnol epaienud umeem noaynpocmyt epynny 
epawenud H. 1 

Tak Kak MOArpynmb MpocTHix rpynn, Mopoxaoujve CHMMeTpHuecKHe fh 
MpocTpaHcTBa, XOPOLIO H3BecTHEI (°,*), TO 3afa4a Telepb 3akJO“aeTCA B OTHI- B 
CKaHuM MaKCHMaJIbHbIX WOsynpocrTblx nozrpymmn A B MpocTsx rpynnax G. § 
B pa6ore (') qoKa3aHoO, 4YTO eC B OJHOPOAHOM mpoctpanctBe G/H rpynna fi 
H wepa3pemuma, To cyllecTByeT 3emeHtT HEH Takol, uto hee, h,z=e,, 
mpuyem cyulectByet g€H Tako, utTo gh=-hg. Tlostomy B paccMaTpuBae- 
MOM HaMH cJlyyae BCHKHM NpocToH HOpMaJbHbIM emmTem H, noxrpynnst H 
cofepxKuT sulement AgGHa, naee, ha = (A=1,2).0., Mi He 
Sols Xs mex) 

Teopema 4. Ecau G—npocmaa epynna Jlu, H=H,x H.X::: 
>>> xX Hu—ee nodepynna Cc HeOOHOMepHblMU Npocmblmu HOPMAaAoHoIMU Oe- 
aumeaamu Hy (A =1,..., M), mo cywecmeyem anemenm heH makoti, umo 
h=ee, h®=0, hH ~h=H a, npuuem Orn aro6oe0 H a cytyecmeyem gatHa maxoit, | 
4mo h-ga= gach. 

M 
leicTBuTebHO, aemMeHT h = hy-hy...hy = I ha O6mafaeT BCeMH yKa- 
A=1 
3aHHbIMH BbIIlle CBOMCTBAMH, KaK JIerKO MpoBepuTb. Takoli amemeHT A onpe- 
felaeT noarpynny QEG s/eMeHTOB, HeNOLBYXKHbIX MPH MHBOJIOTHBHOM aBTO- 
mMopdu3me A: a-—>hah wu cumMeTpHyueckoe mpoctpanctBo V,=G/Q, mpu- 
yem Noxrpynna Hf npu elicrBHu Takoro aBTOMopdu3Ma Mepexo_uT B ceOA 
hHh=H. IJlyctb P—vrTouxa mpocrpaucrsa G/Q taxas, uto Q(P) =P. 
PaccmoTpuM mosepxuocTb Vm Touex Buga H(P) BV,z=G/Q. B cuay un- 
BapHaHTHOCTH Nosrpynnb! H wu Touxu P npu feucTBHH MHBOJIOTHBHOrTO aBTO- 
MOpdu3Ma MOBepXxXHocTb Vm MepexoAMT mpu pelicTBHH HHBOJIOTHBHOTO aBTO- 
mMopdu3sma Ap, OCTaBJIAIOUerO HenoxBHxKHO Touky P, B ce6a, npHuem Ap — 


HHAYUMPyeT MHBOJIOTHBHBIM aBTOMopipu3m Ap Ha Vm. Teomesuueckasd mHHuA 
Y moBepxHocTu V», mpoxoqailad uepes Touky P, oueBHyHO, nepexogUT B 
ce6a pH AelcTBAM MHBOMOTHBHOrO aBTomopdu3ma Ap. Bextop nepBol Kpu- 
BusHbI Ri (i= 1,2,..., n) KpuBol % B Touke P nepexoquT npu JeficrBun 
Ap B —R’, ofnako _ pH 2TOM MepexogquT B ceOa, oTkyza Ré =—Réi y 
Ri =0, T. €. reomesuyeckad KpMBM3Ha KpHBO _ B TOUKe P paBHa HYJIO. 
B cusy mpou3sBombHocTn BbIGopa Touku P Ha Vm u3 Hallux paccyxkeHui 
cllelyeT, 4TO moOad reowesuueckad ¥ MuBepxHocTH Vm ecTb reomesuueckaa 
mpoctpaHcTBa Vy, T, e. Vin—BMOUIHe FeosesMuecKad MOBePXHOCTb. 
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TakuM o6pa30M, MpHxoquM K Teopeme: 

| Teopema 5. Bcakoe odnopodxoe npocmpancmeo G/H c npocmoti epyn- 
jou Jlu G u noaynpocmou epynnot Jlu eparyenuti H ecme npocmpancmeo 
oane eeodesuuecKUux nosepxHocmell HeKoM>poeo CuMMempLUecKOzo NpocmpaH- 
mea G/Q c moti oe epynnoti Oeuscenuti G u eHYMpeHHUM UHneOALOMUEHELM 
IBMOMOP@U3SMOM, NOAY4EHHIX U3 OONOli NepeoNadaAbHO eolOpaHHoli enoane 
eodesuuecKol nosepxnocmu F ecesosmoxcHblmu npeoOpas0éaHuamu epynno. G. 
7 peo6pasoeanusn epynnot G, nepeeodauue F 6 cea, onpedeasiom nodepynny H. 
| PaccmoTpHM Tenepb MpOM3BO/IbHy!0 BMONHe reoje3sH4ecky!0 NOBepXHOCTS 
's CHMMeTpwyeckoro mpoctpancrBa V,. Wsomerpuueckue cemelictBa mpeo6- 
pasoBannit, HENPePbIBHO CBA3aHHbI€ C TOXKJE€CTBEHHbIM MpeoOpa3s0BaHHem BH- 
ha Apy, Apt), Tie P()EVs, P (t) — HenpepsIBHble KpHBble, NOpoxaloT MoL- 
py any H MakKCvMaJIbHOH CBaA3HOM HempepbIBHOH Tpynnbl M30MeTpHuecKuXx 

‘peoOpasoBaHult CHMMeTpHuHOrO mpocTpaHcTBa Vy, mepeBosamlyio V, B ce6a 
jelcTBytomlyio Ha Vs TpaH3vTHBHO. Orciofa cieqyeT Teopema: 

Teopema 6. Bcskaa enoaxe eeodesuueckan nosepxHocms V; cummempu- 
ecKo20 npocmpancmea Vn = G/Q—nosepxnocms mpansumuenocmu HeKomo- 
boul nodepynnot H C G, uneapuanmnot npu Oeticmeuu uneoAOMUseHOZO aemomop- 
DU3MA, UHOYYUpOBAaHHoOeo soot cummempueti Ap (P EVs) npocmpancmea Vp. 
M3 u3m0x%KeHHOrO BHIIe HeMOCpeACTBeHHO CylefyeT, 4TO AIA onpelenenua 
sCEX OJHOPOAHEIX MpoctpaHctB G/H c NOyMpOCcTbIMM WH KOMMaKTHbIMH rpyn- 
tamu Gu A jocTaTouHo 3HaTb BCe BNOWHE reofesHuecKHe MOBEPXHOCTH CHMMeT- 
*M4eCKUX MPOCTPaHCTB C MPOCTHIMH TpynnaMv ABYKeHHH, NOPORKMeHHbIX BHYT- 
°€HHHMH HHBOJIIOTHBHBIMH aBTOMOpdu3MaMhH. B ca1yyae CHMMeTPH4eCKOrO PHMa- 
10Ba IIPOCTpaHCTBa NOCTOAHHOHM KPMBH3HbI BCe BMOHe TeowesH4yecKHe MOBepX- 
OCTH XOPOLIO M3BeCTHI; 3afaua onpeyeeHuA BMOMHE TeOesH4yeCKHX NOBepx- 
HOCTeH B CHMMe€TPH4eECKHX MPOCTPaHCTBax HEMOCTOAHHOM KPHBH3HbI C MpOcToH 
‘pynnoH Bu xKeHHH elle He pelleHa. 
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MATEMATHKA} 


E. T. CMOPKAUEB 


O JIOKAJIBHOM HOMOFPA®HPOBAHHH BES JOMNYCTAMbIX 
NPEOBPA3OBAHHA 


(I1pedcmaenexo axademuxom A. H. Koamoeopoeoim 18 V 1959) 
B HacToseli 3aMeTKe MpMBOAATCA POPMY Jbl AIA oceqHeH rpynnbl Kos-} 
(PHILMCHTOB Q5, U5, C5, %4, Ba, Ya MOKaMbHOrO OnpesenuTena Macco A (x, y, Z),} 


OCYIECTBIAIOMeroO JOKaJIbHoe HoMorpadHpoBanHe (yHKuMH z—/ (x, y) TO 
Mabrx 6-ro nopsaKa (bopmMywbl MepBot rpynmbl KospPpuuHeHTOB cM. (*)). . 
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Jlonnayn AKkayeMunH HaykK cccP 
1959. Tom 129, N 6 


Axayemuk C. JI. COBOJIEB 


®YHAMEHTAJIbBHOE PEWIEHWE 3AQA4UM KOH 
JIA YPABHEHUA 
Orn 1 ou 


Ox Oy 02 i of or. ae ey Ys &s t) 


Kak yoxa3auo VW. I. Ilerposcxum ('), ypapHeHue 


OF 1 Ou ! | 
aby Ore Mee 2) (1)| 


MIpHHaiexKUT K UHCY TeX, Wt KOTOpEIX 3ayaya Kom c HauaJIbHBIMH 4 
ycoBuAmu mpH ¢ = OQ cTaBuTCA KOppeKTHO. ITO ypaBHeHHe MpeAcTaBsAeT HH-§ 
Tepec KaK HeETPHBHaJIbHOe ypaBHeHHe, He OTHOCAMeeCH HH K OJHOMY H3 XO-} 
pollo H3y4eHHbIX THMOB. Kpome Toro Aa Hero cBoeo6pasHa MOCTaHOBKa CMe-} 
IUaHHbIX 3ajau, KOTOPOH MbI 3y/eCcb He KacaeMca. 

B HactosujeH 3aMeTKe Mbl MOCTpOHM B ABHOH PopMe cbyHaMeHTaJbHOe | 
pelleHue 3amqaun Kowim ia Hero, T. e. pellieHHe ypaBHeHun / 


a°G 1°0G “| 
Gedyde — Gar =O Y 2 f), (2)) 


oOpalaoljeecA TOXKTECTBEHHO B HYJIb pu t <0. | 
DyuHKMA 6(x, y, 2, t), KaK H3BeCTHO, ABJIAeTCA OMHOPOAHOH cbynKunen | 

W3MepeHHa —I1 Mo KaxKOMy U3 CBOHX apfyMeHTOB, T. €. OMHOPORHOM cyuH- | 

KiHeH u3MepeHua —4 mpon3BeqeHua xyzt. | 
PaccmotpyM (byHKIuto 


il l 
G(ax, By, 12, aByl) —Ga G(x, y, 2 N= PH yw 2 tla, B, 1). (3) 


V3 (2) cnenyet, uto $=O0 u, 3Haunt, 


ad, 


apy G (x, Y, 2; Ws (4) 


G(ax, By, yz, aByt) = 


OTKya cJleayeT NpeAcTaBuMocrh yakuun G(x, y, z, t) B Bue 


G=7 (ZR). (5) 


Ilogctapaaa (5) B ypaBHeHue (2), Momy4uM scroxy, KpOMe HauaJla Koop- 
AWHaT, ypaBHeHHe Aya dyHKuMu A(E), rme € = xyz/t: 


te +R et z)A=0. (6) 


YpapHenue (6) wHTerpupyerca B GeccemeBbIx (yHKuuAx. Takum o6pa3om, 
B KaxKOM KBadpaHTe MpocrpaucTBa x, Y, Z (tbyHKiua G MoxeT ObiTb onpe- 
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eJleHa © TOUHOCTbIO JO TpeX MPOM3BOJIbHbIX MOCTOAHHBIX: 

HO) =CPIV + CPY, V+ CH [Jo (V &) Yo (2') — Yo (V8) Jo()] 7 
| 7 mpu § > 0; (7) 
Ae (€) = CPV —8) + CP KoV—8 + 


Wie ; 
PCP) UV 8) Ko’) —KoV—O OS 


ak 


mpu &é< 0. 


Mbl oKaxKeM NpsAMOM MpoBepKOl, uTO NCKOMOe (hyHAaMeHTasbHoe pewieHue 


( 9, Fec0; 
De Atha age 
G (x, Ysne,, t) == { Abeta t ? E> 0, x92 > 0; (8) 
rte teeth ae eae | 
( a) 7K = - i> 0, xyz<0. 


| Hamerum nyTb, KOTOpbIM MOXKHO OCYLIECTBUTb TakylI0 mpoBepky. Ilo onpe- 
IeJIeHHIO, pelueHHeM ypaBHeHHA (2) sABJAeTCA Takand cbyHKuHA G or 4 He- 
PAaBHCHMBIX Te€PeMeHHBIX X, Y, Z, ¢, MMA KOTOPOH pH moooK CuHNTHOK ¢ 
dMeeT MeCTO TOKeECTBO 


=F00 


HerpyHo BuyeTb, uTo (byHKunA G, JaBaemaa cbopmysionw (8), cymmupye- 
Ma, M HHTerpasl B JieBOH yYacTH (9) Hy2xXHO NOHUMATb B OObIKHOBeCHHOM CMBICJIe. 
_ JjokasatTesbcTBo (9) ocHOBbIBaeTCA Ha OHOH yOOHOH dopmMywe uHTerpu- 
poBanua no yacrsam. Ilycrb S™ — nexoroppili npaAMoyrouJbHbIi Mapaviieenu- 
mej, N-MepHoro mpocTpaHcTBa. O6o3sHauuM ero k-MepHble rpaHu uepe3 


Sig een Come Series (10) 


Kaxkad Takad rpaHb uMeeT (pPHKCHPOBaHHble 3HaveHHA HECKOJIbKUX KOOP- 
uuar: 


h;, : h,, . . =a; == bie ‘ig 
J, ORs Sa ie Xi (Ol Pogaie wa: DS a tn—k ~~ ae ( ) 
(le A, Ao,..., Ay— KOOPAMHATHI WeHTpa Napaswienenunena; hy, hy,..., An— 


eTO BbICOTHI. 
HasopeM rpaHb YeTHOHM, ecu B (popmysie (11) 3Hak MuHyc BcTpeyaeTca 
YeTHOe YMCJIO pas, H HeueTHOM, eCJIM 2TOT 3HaK BCTpeyaeTCH TaM HeyeTHOe 
qucio pas. Tlomox%xumM, 4TO HYyMepallMA BCeX rpaHeH mpoBeyena Tak, 4TOObI 
UeCTHbIM TpaHAM OTBeuaJIM UeTHbIE HOMepa, a HEYeTHBIM rpaHAM — HeyeTHDIe 
HOMepa. 
O6o03HauHM 


; Rk 
aah: acre tana cement ad (12) 


u 
st Ox, Ox;, pe Ox; 
Camo S() 6yjem CuHTaTb “eTHBIM. CnpaBesmBa (popMyva: 


NO)(u, 0) = vee lyetin' (v, wu). (13) 


R=0) f 
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ib 
| 

f 

i 


PaccmorpuM Tenepb WHTerpas B Jeno actu (9). Bpui6pocuM 3. o6u1aCT 
uHTerpupoBanua cio t<n u Ky6 [|x| <e; |y|<«; |z|<e]. B ocrapment 
ca o6nactu S(y, ©) 3amMeHHM (pyHKumIo G mpHOuMxKeHHON: | 


24. par 24 pe CS a ioe IB | xyz | 
on 6 + [igh Ay AE eS (Ve), | 


x 22 


b> Once (14) 


ae C2 h2 |) 'y2 + f2 241 f2 4 4 eye 
orm oa eM se) (VE) 


@Myuxuua G** oG6salaeT HYXHDIMH HEIMNPePbIBHLIMH MPOHSBOHBIME. Copepuias| 
HHTerpHpoBaHHe NO YacTAM C HCMOMb3OBAaHHeM (CPHHUTHOCTH P M PopMyvIbI (13) 
TlOTyuHM: “| 


iM 


[a Ppa dea’ 


Ox Oy Oz ae dy dz dt =HiI 9 dx dy'dz — 


) Fg “(E) |t=n 
eS yes aes ange = 8G 
= Dy y(n}? (@", o) dt — \\\ °( ax dydz 4 5, ) dx dy dz dt, (iat 
7m! k=0-j S(n, &) 


rye 
S(e) = (|x| >2) U yl] >2) U (21>). 
IIpenembubii nepexon mpu h->+0 B dopmyse (15) gaer: 


Nh) G(aeaear — x Hy) oe dy dedt =¥ 


i \\ oG 


€) 


Cc 2 i i 
dx dy de—\ > Y(— tn (G, 9) at. (16)| 
n i 


k=0 j| 


t=n 


Byfem Temlepb mocsieqoBaTeIbHO CTPeMYTb K HYJIO y HM &. CnpaBensuBal 
(popmyvia I 


: | 
fim \\\ 0G , dxdyd2—, (17)} 
=7 | 


170 S(z) 


AOKa3aTeJIbCTBO KOTOpOH MbI HaMeTHM IIO3/Hee. Orciojla 


iM G (Sear — a or) ax dy de dt = eri St (itn G, @) dt. 
fo<t<co 3 0 k=0 j 


(18) | 
Ilycrb sarem e->0. IIpu stom sce wHTerpambl cipaBa cTpeMATCA K Hy-} 
JuO, Kpome 


co 


—l Me ieHvyP G, eae, 


Oe: 


KOTOPbI, KaK MOXKHO IIPOBEPTb KOHTYPHBIM HHTerpHpoBaHveM, cTpemutca K| 
e | 


oy2 ( 4 MF ( 4 ) 
; 9) EES 8 UF 
0(0, 0, 0, oyim| —2 | nese een a Vel) | = (0, 0, 0, Oje 


(19) 
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_ Octasocb joKa3aTb (17). C sto wembio pasOuBaem o6macTb MHTerpupo- 
aHHA Ha “actu: 


S (e) = S;(e) U S2(e) U Ss (e) U Sa (e) U Ss (e) U Se (e), 


me 

Si(e) =Ele<z2< A; —A<x< A; —A<y< A]; 
Sa(s)= E[exy< A; —Axm x= Ap —e<z< 8]; 
Ss(t)= Ele<x< A; —e<y<e; —e<z<s];{ 
Sa(t) = E[—A< z<—28; —A<x< A; —A<y< Aj;} 
Ss(e)=E[—A<y<—s,; —A<x< A; —e<z<e8]; 
ar iain Foe —e<y<s —e<2z<el. 


Uro6bl WoKa3atp, HatipuMep, oOpallieHwe B HYJIb wHTerpasia no S,(e), 
BaMeHUM G BbIpaxKeHHeM 


ey Ay ¥Uz 50: 
Te 2 t 


on ref ev, 2, tT) = (20) 


Bikers a - rae 


TIpu6nmxaa 'H c nomourio H™ tax, Kak [ato Oblwio CienaHo BbIIle, Ww 
OJIb3yYACb 3aTeM ONT (13), st ae 


: 2 
\(\ ? Ox Oy he dx dy dz = 53 > (— DEIN) CH, eye, (21) 
ij 


Si(e) =0 


om 


\ aa NIpeebHbIM, Nepexoy aeT 


lim \\\ ¢G 3 


{n70 S,(e) 


dx dy dz=0:; (22) 
nN; 


OctaJbuble HHTerpaJibl OICHHBAIOTCH aHAaJIOTHUHO. 


VMuctutyt MaTeMaTHKH Tloctynus1o 
Cu6upckoro oTzeieHua 17 IX 1959 
AkaylemuH Hayk CCCP 


*IIMTHPOBAHHASA JIATEPATYPA 


1Y.T. Tetposcxku i, Bwan. Mock. yuus., cep. A, 1, B. 7, § 6, 27 (1938). 
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Jloxxnagm Axkayemun nayx CCCP 
1959. Tom 129, Ni 6 


MATEMATHKA) 


M. T. LWYP 
O ®EJIJIEPOBCKOM CBOACTBE MAPKOBCKHX TIPOLECCOB 
(IT pedcmaenexo axademuxom IT. C. Anekcaxdposoim 31 VIII 1959) 


PaccmaTpuBaloTcd OLHOpOsHEIe MapKOBcKHe Mpouecchl* X = (xz, C6, Mi, Px)h 
‘C IIPOCTPaHCTBOM 93VJIeMeHTapHbIX coOnITHH Q, 2aaHHble B U3MePpHMOM IIpO-jj), 
cTpaHcTBe (E, %). [Ipeqnomaraetca, uTo o-amreOpa % mopox eva HeKOTOpolil 
Tonosorveli C mpocrpaHctsa E, npwyuem cuctema (E, C) oOpasyeT 0KaJIbHOR, 
6UKOMMaKTHOe xaycopcoBo MpocTpaHcTBo co cyueTHOH Oa3s0l. IIlpeyqnomaraet-j 
CH TakxKe, TO pacCMaTpHBaeMble MpOMeccbl HeMpepbIBHb! CUpaBa HU UTC) 
PG S0V =P iensarmeexKe Be a. 

C KaxkAbIM mpomeccom X cBxA3bIBAeTCA H3BECTHBIM OOpa3s0M Nowyrpymna 
onepaTopoB Ty, eHcTByioljad B mpocrpancTBe L %-usMepyMbIX orpaHHyeH-| 
HbIX (pyHKuni. Mexay aHamMTHuecKHMH CBOHCTBaMH NOwyrpynnbl Ty u Bepo- 
SITHOCTHBIMH CBOHCTBAMH paCCMaTPHBaeMbIX MIPOMeCCOB CYyMeCTBy!IOT onpeye-} 
JI@HHBIe cBi3H. Hexoroppie “3 HHX H3y4alOTCA B HacTOAWeH 3ameTKe. Bum3-§ 
KH€ BOMpoOcbl paccMOTpeHE! B (°). 7 

1. BseyemM Hekoropble onpeyeieHua u OO6o3sHaueHHA. Ecum C(w) >t, TO}: 
CuMBOJIOM F%(w) o603HauMM 3aMbIKaHve MHOwecTBa TOUeK x € LE, npoberaeMbix)! 


TpaekTopuelt x,(w) mpa s<u<t (ecm C(o)<t, To Fs(w) He onpesenexo)} 
TlouoxuM 


‘cp () = inf {¢: £>>s, Fe() V+ 0}, th(o) = lim =f (o). 
t>s+o 


Cumposiom N; 0603HauuM o- asireOpy (-MHOXecTB A TaKUX, 4TO JWI BCA) 
KOH OopeseBcKo Mepbl pw Ha & HaliyTcH TakHe MHoxKecTBa Ay, AoE Nz,\) 
uto A; C AC A; uw w(B) =0, rye B—copokynuoctb Touex xGE, Ana KO-f’ 
TOPBIX P. {A>} > Px {A,}. TIpeanonoxenue o tom, uro M; D> Nz, He BaAMAeT, 
Ha OOUHOCTh uccleqOBaHHsA (cM. (7), n° (5,21). CoBoKynHocTbh -MHOxKecTE) 
A vakux, uro npu Beex u>t {C>u, AJEN,, o6pasyer o-anreOpy Netoek 
Ormetum, uTo {tp <t} € Neto (4). i 

Ecau mpouece X crporo mapKxosckuli u M; D Ni19, TO Aa mo6oro rE 
BepoATHOcTbh Px {ch = 0} papya O nam 1. B nocneqHem cayuae TouKa x Ha-| 
3bIBaeTCA peryApHOH wa MHOKecTBa T. | 

JIio6oH mMponecc paccMaTpHBaemoro 3fecb Bua wHAyuMpyer B E Hosblelé 
Tonosorun C, u Cy (copnanaromue B cayyae cTaHfapTHEIx Mpomeccos c ec-)) 
TecTBeHHOH Tonosorvel (*)). Mmenno, cautaetca, utTo TEC, ecau Ana Bea-l} 
Koro x@€I° Haitizetca MHOxKeCTBO Ge 6S, °G. , I, Gy5x, aa Koroporo 
Prien, > 0} = hy Ache meron. 

Tonosorua Cy 3aqaeTca c MOMO{bIO cucTemEl (byHKunl Q(x, s, ft, l) 
= "Pi {e = t},’rie s=cn CIe,YIOUIUM OOpa3som. ByeM roBopuTb, 4TO uMcuIC 
ZcoorpetctByet cucteme (x, s, I), ecum ¢—vTouka HenpeppiBHocTn dbyHKuMH! 


* TepMHHOJIOrMA HM OCHOBHBI€ O6O3HAYeCHHA 3aMMCTBOBAHbI u3 (2). 
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(x,s, u, TD) npa dbuxcuposanupix x, s, . Bei6upaem mponsBoJIbHbIM O6pasom HaTy- 
JibHOe YNCIIO N, OTKPHITble MHOxecTBa U; EC, unca 2; >>0,s;>>0 uv uncaa t; 
; > Si), COOTBETCTByIOWHe cucTemam (x, s;, U;) (1<i<n). Copoxynuoctp 
Nic E raxux, uro 


|Q (x, Si, a U:)—Qy, Si; tis U;) | <&; l<qica, 


Bl W HazoBeM C\-oKpecTHocTbIO TOuKH x. Tononorua Cy, ompemensetcs Te- 
Bepb OOLISHDIM OOpa3som (oTMeTUM, 4TO C\-OKPeCTHOCTb TOUKH He OO6A3aTeIIb- 
Oo BxoyuT B C,). TepMuH «OTKPbITOe MHOKECTBOY MBI COXPaHHM 3a MHOxXKECT- 
bMH H3 C. 
|| Mapxoscknit mpouecc X Ha30Bem C)-cbemepoBckuM, ecm Nomyrpynna 7; 
peBOAUMT BCAKyIO HeMpepbIBHy!O B ToMOMorMM Cy cyHKuuio fEL B cbyHKiuto 
joro 2Ke Bua. 
2. Ham norTpe6yerca cueqyroulad sieMMa. 
JlIemMma. Ecau npoyecc X, = (x1, ©, Nt+0, Px) cmpoeo mapkoeckuti, mo 
nHOYyYUpyemble UM Mononoeuu Cy u Cy, coenadarom. 
| Joka3saTeabcTBo. MuKcupyem (40 KoOHWa JoKasaTembcTBa) XGE ue 
WO<e< 4/3). Ilyctb TEC. Wpennonoxwum, uto UEC wu t coorpetcrByet 
Jucreme (x, s, U). Tlomb3ysicb Teopemon 3’ 13 2oOaBneHuA Kk (1), pa3sBHBaromlel 
We3yJIbTAThI XauTa (*), JlerKO JOKa3aTb,uTO TOUKA X He ABJIAeTCA peryulAap- 
(oli HM Jia MHoxectBa L;(U), Hu gaa M;(U), rae L7(U) coctapneHo x3 
(eX Y, [NA KOTOPbIX pa3HOCcTb Q(x, s, t, U)—Q (y, s, t, U) He MeHbue gs, 
F M;(U)—w3 Tex y, MIA KOTOPbIX 9Ta pasHocTb He Oompule —e. Orcriopga 
mke caenyet, uto EC). 
Octraetcx oKa3aTb, YTO M OOpaTHo, ecmw T'EC,, to LEC,. BeiOupaem G 
ak, uTo6nt G CT, G3x u Q(x, 0, t, E\ G)<e upu goctratouno maumpix f. 
Ifak Kak x€E\G, To Haliqetca oTKpbiTce mHoxecTBO UD E\ G, aia Ko- 
Iroporo Q(x, 0, ¢, U)<2e npu moctaTrouHo Mambix f (*). Ecau t, coorser- 
KeTByeT cucTeme (x, 0, U) u Mano, TO MHOxecTBO G, = E \ [Li U)U Mi (U)] 
fiBsseTcA Cy-OKpecTHOCTbIO TOUKH x HAA YEG Q(y, O, 4), U)=1, a ana 
WEG, Q(y, 0, 4, U)<3e< 1. Mostomy G,;CG u PEC. 
3. OcHOBHOH pe3ysIbTaT paOOTbI COMepxUTCHA B CeLyloueH Teopeme. 
Teopema. Bcakuti cmpozo mapKoeckuti npoyecc X, = (x1, ©, Neto, Px) 
tiennemca Cy-enanepoeckum. 

JloxasateabctTBo. Byzem npeqnonaratb mpouecc X, HeoOpplBalo- 
umes. Ilycrb dbyHKuua f HempeppiBHa B ToNONoruM Cy u fEL. Hoxaxem, 
TO mpu s060m ¢>>0 dyHKuua Tf (x) HempeppipHa B ToNOJoruH Cy. C sToH 
lembio cpuKcupyem xEE, t>0, e>0, e, > 0, NS 1 u BHldupaem HaTypasb- 

oe yuco nu unena a; (1 <i<n) Tak, TO a, ink ED) Gn > SUP} (%); 
. 1X x 


4 4 

iy < S24a— Gap Pulte = a} = 0. Ilyeth A;={y: a <f(Y) < G41}. 

Iipegnono2xuM Tenepb, YTO HaM ylaocb Halitd mHoxectTBa F,, F; © A, 
i=] 


(1 <i<n—1)u C,-oxpectuoctb H tTouxu x Takue, uto P(t, x, UF) > 
i=1 


>l—eu DIP (t, x, F:)—P(t, y, Fi)|<e aan yEH. Torga aia ye 


| 7 +f (x) — Tif (y) | <nyN-1-+ ne (M1, Me = const), 4YTO MeHbIe &, ecu N 
MH © BbIOpaHb! NOLXoAAuMM O6pasom. Ilostomy dynKiua Ty] (x) HempepbiBHa B 
Tonomoruu C,, a 3HauvT (No JIemMe), H B Cp). 

Ilepetiqem vTenepb kK nNocTpoeHuio MHoxecTB F;. Bpewem o6o3HayeHHs: 
Be BA; A = fp (O).GAne, Saas to} padedy onto) = Path @opeDy, 
Q(x, t), T) = Ps {Fi (o) NP 0}; Q(x, to, T)= Q(x, t, to, T), rae tot, 
LAS. 
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Tak kak A;€C,, to cyuxectByet Takoe 6>0, uTo npp O<t,—f<ij 
MOJYJIM Bcex BeIHUMH P, £A¥}O (x) dB) a (taxgeBny GRC a one =| 
— P(t, x, A) (l<i<n—1) ue mpesocxogat ¢/4n. Tonb3syaicb Teopemot| 
3’ v3 (1), WOoOaBseHne, HaxOuM OTKpbITbIe MHOxKecTBa U; (U; > B;) Take | 
yTO mph s=t+6, lmi<cn—1 


Ox, 3, Uj\=—O0. 4, Ss, By) ea 

|P(t, x, U)—P(t, x, B)|=|P(t, x, F)—P(t, x, Ad| <e/4n, (1 
roe F; = E\ U;. Jlerko Bufetb, auto npn O<t,—t<5d | 
Q(x, tr UJ —O(x. ty BI=lQ(%, ty UI—Q(% ty B)| <0/2n. @ 


TouHo Tak %#Ke jd MHOxecTB A; HaxOJHM OTKPbITHIe MHOxecTBa W,| 
W; D Aj, Takue, uTo npuo O<ty—t<d 


LQ (x, £o,Wi) — Q(%, to, Ai)| <¢/2n. (3) 


Ilyctb tenepb 0<t,—t< 6 u t, coorBetcTByeT Bcem cucTemam (x, f, U,) 
Tlonaraem y€H, ecau (l<i<n—l) 


|Q (33 th, U;) ars Q (y, th, U;) | pee e/2n, (4 
| Q(x, 4, W)—Q(y, tr, W)| <e/2n. () 


OueHumM % =)) P(t, x, F;) —P (t, y, Fi), rae y € H. Benomunas, uro npouecc 


X, He oOprBaercs, HMeeM 
IR (y, ty, Lame x, Fi)|<2e/n (6) 
B CHJly BblOOpa 6 H HepaBeHcrs (1), (2), (4). BenegcrBue xe (3) u (5) | 


|Q (x, t1, An)— Q(y, 4h, Wl <e/n. (7) 
Jlagee, 
P(t, x, A) <R(x, ty, AD +2/4n<P (t, x, A;) + €/2n. (8) 


Hakone, Hepapencrsa (6), (1), (8) u (7) maior qua yeH 


lQ(y, ee W)—Ry, Lay F;)| < 4e/n. (9) 


IIpu 9Tom uncno P(t, y, F;) 3axmoueHo Mexyy Q (y,tj,W)uR (y, ¢,, Fam 
oTKyfa, B cuy (6) 4 (9), «<6, uTO B coBoKymHocTH c HepaBeHcTBom (1) 
ycTaHaBJIMBaeT CYUeCTBOBAHHe HCKOMBIX MHO2KeCTB. Tem caMbIM ja HeoOppr 
BalOUlMXCA MPOleccoB TeopeMa JoKa3aHa MOHOCTHIO. Beaxuli xe OO pbIBato’ 
MIMHCA IIpolecc MOxKeT ObITh MpeobpasoBaH B HeEOOppIBaIOW Hic C MOMOMIbIC 
BBeCCHHA JONOJHUTebHOrO cocTosHuA (?). 

OctTaHoBuMmca elle Ha O/HOM CBOMCTBe paccMaTPHBaembIX Mpoweccos. Ilycrtt 
mpouece X; = (x7, €, Neio, Px) cTporo MapKoscKuii u yHKWuA g(x) Henpe: 
ppIBHa B TOMOJoruH Cy. Ilopropsa yoKasaTenpetRO TeopeMbI 7,2 13 (°), slerkc 
YCTAHOBUT,YTO B STOM CJlyuae g (x;) HeMpepbiBHacmpaBa N10 ¢ (nouTH HaBepHoe PS 
ITO saMevaHHe B COBOKYMHOCTH c pesyJIbTaTamu pa6orTpl (*) nosBomseT oKa 
3aTb Culeqyroulee cileqcTBue (yepe3 M HuxKe o6o3HayeHa COBOKYNHOCTb B-H3Me- 
PHMBIX OPpaHH4eHHbIX PyHKUMH f (x), HenpeppiBHEIX B TONOROrHH C WH TakHx 
uTO f (xt) HelpepbiBHa cmpaBa no ¢ (mouTH HaBepHoe P,) mpu eee x € B) 
4252 ; 


Cueactsue. Tlycrb mapkoscKkomy mponeccy (x;,¢6, Nj, Px) orBeuaer 
jonyrpynna T;. Karkyoe ns cilenyroulux ABYX yTBepxK eH JaeT HeEOOXOLUMOe 
AOCTATOUHOE yCNOBHe JIA Toro, yTOGEI cucTema (x2, C, N10, Px) ABuANacb 
jrporo MapKOBCKHM mporeccom: 

1) Aaa s060H HenpeppIBHO B ToNOJorMM C orpannuenHo cbynKuun f (x) 
\itt060r0 s>>0 T.fEM; 

2) mpocrpanctso M wuBapHaHTHO OTHOCHTebHO Nomyrpynmpl Ty. 


Mockosckuli rocyapcTBeHHbIii yHHBepcuTer Tloctynusio 
um. M. B. Jlomoxocosa 10 VIII 1959 
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Jloxaagnr Akagemun way CCCP 
1959. Tom 129, Ni 6 


rHIUPOMEXAHHK. 


b. B. BOMMEXOBCKHA 
CTALLMOHAPHASA JETOHALMA 
(I1pedcmaeaeno axademuxom M. A. Jlaepenmveeoim 14 IX 1959) 


B cBxa3v Cc OOJIbINOM CKOPOCTbIO PaciipocTpaHeHHA eTOHANMOHHOM BOJIHBI 
OOBIUHO JlOCTHTalolleH HeCKOJIbKHX KHJIOMeETPOB B CeKYHAY, ABMeHHe JeTOHAaIMt 
IIPHHATO pacCMaTPUBaTb KaK MHJIJIMMUKPOCeKYHAHbIN Mpowecc. 

Ec B KaKOM-JIMOO KaHaJle CO3aTb YCJIOBHA, B KOTOPbIX HCXOAHAaA TasoBa 
cMecb Cc JOCTaTOUHOH CKOPOCTbIO HeNpepbIBHO BOCHIOJIHAeTCA Mepe PpoOHTO 
J@TOHALMOHHO! BOJIHbI, TO ABJIGHHe MOxXKeT OBITb NepeBeweHO B CTallMOHapHO 
cocrosHue. I]pHHynnvalibHad CXeMa YCTaHOBKH 
B KOTOpOH Oblwia NOyyeHa cTaWMOHapHaA eTO 
Hallua, H3800paxKeHa Ha pice. |. 

@MpouT AeTOHAUMOHHOH BOJIHbI TOCTOAHHC 
pacmpocTpaHseTcA B OAHOM HalpaBJIeHHH BOVE 
OKPy2KHOCTH KOJIbieBoro KaHasia J. B pafuasp- 
HOM HallpaBJIeHHH Yepe3 BHYTPeHHIOIO CTeHKY EF 
KaHaJl TlocTymaeT UCxXOHaH YTa3s0BaA CMeCb. 
IlpofykTbr WeTOHAWHH yaJiAIOTCA U3 KaHaJa Ye- 
pe3 NpoTHBonOOxKHy!IO cTeHKy. Potorpadupo- 
BaHHe JeTOHALHH B KOJIbILe OCYIIECTBIAeTCA Ye- 
pes cTeKJIO, NpelcTaBJAroulee COOOH BepXHIOCI0 
cTeHKy KaHaua. Tlocie mpoxoxyenua dpouta 

SS JeTOHALMOHHOH BOJIHbI MHMO OHOM U3 TOUeK 

\ KOJIblla CropeBllad CMeCb HeMeJJICHHO HauMHaerT 
AX N OTTeECHATbCA BHOBb ocTynatomeH McCXO,HOH 

N ‘ CMeCbIO, KOTOPad 3aHHMaeT OOJIACTb KOJIbILEBOrO 
KJIMHa C BepIIHHOK 3a (PPOHTOM Hu C OCHOBaHHeM, 
Daas uilpnnrtnnae name ceai coBfialaiouluM C TEM 2Ke PPOHTOM B cIyyae OJHO- 
yCTaHOBKH m0 Ha6moneHMi0 cra- FOJOBOH JeTOHAaLMH HC (PpOHTOM, pacipoctpaHa- 
UuMoHapHol WeToHaumu. J —Konb- IOWJMMCH 03aqM NepBoro, IpH HaM4UHU He- 

WeBoH Kana CKOJIbKHX (POHTOB, HYULMX B OJHOM Harpas- 
JieHHH. CxeMa pacnoJloxwKeHHA (PPOHTOB B KOVIb- 
Il€BOM KaHasle H300paxkeHa Ha puc. 2. 

HnuluupoBaHve CMeCH B KOVJIbIIeBOM KaHaJle OCYLIeECTBIANOCh B OXHOM U3 
TOYUeK OKPYKHOCTH CHHXPOHHO C OTKPbIBAaHHeM 3aTBOpa orTopernctpa. Ilocue 
MOMHOFO OOOPOTa MWIeHKH B ShoTOperucTpe 3aTBOP 3aKPbIBaJICA, YTOOLI H36eExKATE 
MOBTOPHOrO HaJiOwKeHHA CHUMKa. EcuIM He MPHMeHATb ClelMaJIbHbIX MpucHo- 
coOJIeHHH, JeTOHAaIMOHHaA BOHa pacmpocrpaHsAeTca OT MecTa HHALMMPOBaHUA 
OJ[HOBPeMeHHO B pa3Hble CTOPOHEI. 

Ha mporuBonosoxKHOh cropoHe KOMbIla JeETOHAMMOHHbIe BOJIHbICTaJIKHBaIoTCA, 
MIpPH 9TOM BO3MOXKeH MPOPHIB AeTOHAWMOHHOK BOJIHbI Yepes MHTaIOULee con 
B pesepByap C HCxoAHOH cmecbi0. IIpoOnema ycrpaHeHuA OOpaTHEIX MpoppiBoB 
A€TOHAWHOHHOHW BOJIHbI NpelcTaBsIAeT SHAUHTeEIbHBIC TEXHHYeCKHE TPyAHOCTH. 
Oua pellaerca myTem BbiOopa crelMasbHO PopMbI MMTaIOMLero coma Hu ycra- 
HOBJICHHA HeOOXOAMMOrO pexKUMa aBeHHH. 

Tlocie CTOMKHOBeHUA JBYX BCTPC4YHBIX JeCTOHAIMOHHBIX BOJIH B TeYeHHe He- 
KOTOPOrO BPeMeHH IIPOHCXOAHT pas3MHO*KeHHe YHCJIa PPOHTOB, 3aTeM HacTynaet 
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K cmamee B. B. Botiyexoecxoeo, cmp. 1254 


Puc. 3. PoropeructporpamMa MATHroMOBOli cTaWMOHapHOl WeToHauHH. Kaxqblii :poxT onu- 
cbIBaeT THNOUNKNOUAY. Bee (bpoHTEl BpawyaoTcA B OAHOM HalpaBeHHH 


Puc. 4. PoropeructporpaMMa HeCKOJIbKHX B3aHMHO CTAJIKMBalOWXCa (ppouTos -B [KombLeBoM 1, 
KaHasle, JBM2KYIMXCA B PasJIMUHbIX HalpaBseHHAX. 


K cmambve B. C. Komeaoxoea u 10. B. Ckeopyuoea cmp. 1273 


esis A a ONTO TONS) ni ‘ Es, 
Puc. 1. PoropasBepTku Kanata paspaga. A—npu /,, = 12 ka, J, == a 0oU? ayia @) 
Kaas paspsifza, 6 —UpaMaa yfapHad BOHa, 6 —OTParKeHHaA yAapHad BONA, 5B — pu 
[= —= Oo0l Ka ee = 21-104 a/cex: a — KaHad paspaiya, O—yfapHas BOWIHa, 6 — MaJIbIe 
m >t ! 


BO3MYINeHH A 


JAH, rv. 129, Ne 6 


OWIbHBI Mpowecc YacTBIX CTOKHOBeHHM NeTOHAMOHHEIX BOIH. Jia oOpa- 
aHHA CTalMOHapHOH KOVJIbWeBOH WeTOHaHH HeOOXOAHMO UCKJIOUHTb OME 
(@pOHTOB B MOMeHT HHHWMHpoBaHHA. CpaBHUTeJIbHO JerKO STO JOCTHraeTCA 
aHOBJICHHeM HeMmoJIHOH MeperopogKu. OHako HemogzBwxKHad NeperoposKa 
| Bcehla HanpaBAeT JeTOHAWMOHHBIN Npollecc B OLHY cropouy. MuHorga umeer 
CTO IIpOCKOK JeTOHaWMH NO Apyryto cropony Neperopogky, nocse yero. c6pa- 
eTCH HECKOJIbKO (POHTOB, CTAJIKHBaIOWIUXcA MEKLY coool. 

| CogepuienHHo ycroitunpoe pacnpocrpaHennue 
OHTOB B OJHY CTOpOHY JocrHraeTcA c Mo- 
MbIO MeEXAHHYeCKOFO 3aTBOPa, MOJIHOCTbIO 
PeKPbiBatollero BCe NoMepeyHoe ceyeHHe 
yOxu. BoOmu3su OAHOH U3 creHOK 3aTBOpa 
OM3BOJHTCH HHHLMHpOBaHve B3pbIBuaTOH 
fecu. CHHXPOHHO C MOMeHTOM HHMILMMpoBa- 
§{ 3aTBOP HauHHaeT OTKPbIBaTb KaHalJl, U 
MOMeHTY IIpHxXOjla JeTOHALHOHHOLO (pouta 
OOpaTHOH CTOPOHbI ceyeHHe KaHaJia OKa- 
bIBACTCA [OJIHOCTbIO OTKPbITHIM. ITIpouecc 
fawOHapHol JeroHalluu soTorpadupoBaca 
a JBYOKYULYIOCA MWJIe€HKY C MOMOLLbIO MoTo- 
Tuctpa, pacmosox%KeHHOTO Ha MHCKOM co 
OpOHb! NwocKoro creksia (puc. 1). Potope- 
CTp ycTaHaBJIMBaJICA TAKUM OO6pa30M, TO eae LneNe pacnoneneae ae ge 
MTHYeCKaH OCb OObeKTAa COBMasasa Cc OCbIO eee neck, Son pana “as 
<ObueBOrO KaHata. M306pamenue AncKa ronan 
pacniouiarasocb B Mpefesax muenku. IIpu 

aCIpOcTpaHenun CPpOHTa AeTOHANHOHHOM BOJIHbI BOMb KOMbIUeEBOrO KaHaJia ero 
i300paxkeHve Ha JBHKYUelCA MieHKe ONMCbHIBAIO WMKJONLy. Ofna u3 coro- 
DeTHCTPOrpaMM, MOJIYYeHHBIX TaKHM cioco6oMm, H380OpaxeHa Ha puc. 3. 

Ha puc. 4 qana cdbotroperucrporpaMMa jJleTOHaWMOHHBIX (POHTOB, pacmpo- 
TPaHAIOWIMXCA B Pa3HbIX HalpaBseHHAx. Ha CHAMKe MOXKHO paccMoTpeTb Mpa- 
3HJIbHYIO TlepHOAMUeCKYIO KapTHHY CTOJIKHOBeHHH JleTOHAaLHOHHbIX BOJIH. 

Heo6xoQuMo OTMeTHTb, YTO CTalMOHapHaA JleTOHAIWA, KaK NpaBusio, Opi- 
3Ae€T MHOTOTOJIOBOM, HU TOJIbKO Ha pesese AeTOHAWMM MOXKeET CYULECTBOBAaTh OJU- 
IOUHDIN WeTOHAMMOHHEIM (pour. 

Ha cboroperucrporpamme pc. 3 MOKHO paccMOTpeTh NATL CPPOHTOB, Bpailato- 
IUXCA B OJHOM HarpaBseHnHn. B MHOrorosiOBON CcTalMOHapHON JeToHaluN uuCcJIO 
)POHTOB YCTAHABJIMBaeTCA MpeeJIbHO OOIbUICe HM COBepliaeT YCTOMUHBHIE KOVe- 
HHA BOKPyr nNocTosHHOK BerHunHbI. TlocueqHee O6cTOATEILCTBO JIerKO NO- 
IATb, CCIM YUeCTb, UTO CYYahHOoe 3aTyXaHHe OZHOFO U3 *POHTOB YBeJHUMBAET 
UMpUHY HU TEM CaMbIM YCTOHYMBOCTh OCTaBIINxcA d@pouToB. HeoOxoxuMmo Hanom- 
IMTb, UTO KaxKJIbIi (POHT ABJIACTCA OCHOBAHHeM KJIMHa, OOpa30BaHHOrO UCXoI- 
(ol cMecbio. Ec WInpvHa PpOHTa paBHa MpekebHOU, TO NMoce cayyahHoro 
OKpallleHHA “ucCIa PPOHTOB MpelesbHad WIMpMHa JocTHraeTcA BilepeqM XoTa 
bl OHOFO *poHTa, UTO BeeT K BOCCTAHOBJEHHIO 4UNCJa PpoHToB. B o6paTHom 
myuae, Ip yBenwueHHu UuCa PPOHTOB CBbIIMe NOCTOAHHOM BeIMYHHEI, OOpa- 
y1loTca culaOble JerKO 3aTyXalolve PPOHTHI, WHPMHA KOTOPHIX HMM*Ke Wpeeb- 
OH, UTO MpHBOLUT K COKpallleHuIO YMCA PPOHTOB JO ycTOHUMBOK BeJIMUHHBI. 

Muororosopad cralwvoHapHad JeTOHaUHA MpefcraBlseT coOoM BecbMa yc- 
OMUMBHIM Mpollecc, NOCKOJIbKYy S3aTYXaHHe HeCKOJIbKUX TOJIOB BeseT K yBeHUe- 
[MIO YCTOHYMBOCTH OCTAJIbHBIX. 

B okpecrHocru KaxKJoOro AeTOHaLMOHHOrO *poHTa BOSHNKAeT CJIO%KHAA Kap- 
UHa B3aHMOJeHCTBHA yapHbIX MpoOHToOB. 

Ha npumepe dpouta AB puc. 2 MOxkHO MpHONM3HTebHO paccMOTPeTb 9TY 
apTruny. Onanrom B dpout ynupaercas BO BHYTPeHHIOW CTeHKy MMTarollero con- 
a. Bropott daanr JeroHaluounHoro dpouta A He uMeeT ONOPHI Ha TBeEpAON N0- 
ePXHOCTH HU JOJDKeH NpOLOMKATbCA B BUAe yapHoro c:pouta B Apyrol cpexe — 

ra3e, KOTOpbIM cropesl 3a cueT MpOXO*KMeHuA upesbiymero cbpouta. Tlosaqn 
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ydapHoro dpouta AB pacnpocrpaHsAlorcaA MonepeyHble AeTOHAMMOHHbIe BOJIHE 
KOTOpbIe B TOUKe B OTparxKalorcsA OT *KeCTKOM CTeHKU, HO B TOUKe A BbIXOLAT 
CBOOOAHbIN OObEM MH TePAIOTCA. F 

BsaumojelicTBue MomepeyHbix JeTOHaMOHHBIX BOJIH C [pyro cpesol B OF 
pecruocTu TouKM A BeCbMa C/IOXKHO H TPYAHO y4HTbIBAaeMO. Safaya HeCKOJIbK 
yipougaeres, ecm JeTOHalMoHHblt dpout AB paccmMaTpuBaTb Kak OeckKOHe4H 
TOHKHM paspbiB cocrosHuA ra3a. B sToM cayyae B MpOAyKTax AeToHalun, OOpé 
30BaBLUMXCaH 3a dpontom AB, umeer mecto Teyenue IIpanyraa — Maiepa. 3 
JIMHMeH KOHTAKTHOFO pa3pbIBa, OTMeAIOWerO MpOAYKTbI AeTOHaWMu OT paHe 
cropeBllero raga, TeYeT ra3, CcxKaTHI yqapHow BomHol AD, pour KoTOpoK 
3aBUCHMMOCTH OT pexKUMa TEYCHHA MOXKET HAYMHATbCA B TOUKe A WJM HECKOJIbK 
ee ONepexkaTh, eCJIM yrouJl MOBOpoTa TeYeHHA CropeBlero ra3a MpeBbilllaeT KP 
THUeCKHH. 

Bropod duaur D dpouta yapHor BoE! AD Bo Bcex ClydaAX 3aKaHUMBael 
CA Ha BHellIHeH CTeHKe KOJbUeBoro KaHaJia. HeoOxoJHMO OTMeTHTb, YTO OMMCak 
Had KapTHHa C yapHbIMu (PpOHTaMH B CropeBluleM rage He BCera HMeeT MeCTC 
QTo HaGOAaeTCA TOMbKO IPH MaJIOM 4Ncse pouTos n. Wupuua KaxJoro etc 
HalMOHHOTO (pOHTa B YCJIOBHAX NMOHOFO 3anOJIHeHHA KaHaJia HOBOM Ta30BO! 


1 
CMeCbIO 3a BpeMA OGopoTa OHOFO 3 PpOHTOB cocTaBAAeT — WIMPHHbI Kanada 


B cayuae MHOrorosOBOH cTalMOHapHOH AeTOHalMu, Kora m MocTuraeT 3Haye 
Hua 4—5, SHeEprMu, BbifemmlouleHicaA MpH WeTOHaHH y3KOH JOPOXKKU CBex*Kel 
cCMeCH, IIPHXOAAUelcA Ha OAMH eTOHAMMOHHbIN (PPOHT, OKa3bIBaeTCA HefocTa 
TOUHO AIA TOrO, UTOObI BO BCEM CeYeHHH KaHaJla CYWeCTBOBaJIa yapHad BOJIHa 
B 9ToM culy4ae Mo cropeBleMy ra3y pacnpocTpaHsAeTcA 3BYKOBaA BOJIHa, KOTO 
pax He CONpoBOxRMaeTCA SHTPONHHMHbIMH NOTeEPAMH H MepeaeT SHEPFHio B CIO] 
cBexkelH CMecH C MasloH CKOpocTbio 3ByKa. Ilocie cropaHHa cMeCH BbIeAeTCs 
9HeEprHA, KOTOPaA, B CBOIO OYepedb, MO epKHBaeT 3BYKOBY!0 BOVIHY B paHee cro 
PeBLIHX MmpoyKTax. / 

TakuM 06pa30M, Mp OOJIbIIOM UHCe AeETOHALHOHHBIX (PPOHTOB OHM pacnpo 
CTPaHAIOTCA CO CKOPOCTbIO 3ByKa B cropeBlleH cmecu. B cxemy Uenmena — 
DKyre Tako HaOiofaeMbili JeTOHaMOHHbIM Mpollecc He yKJiaqprBaeTca. Tun: 
Had MHOroro/ioBad CTalWOHapHad JeTOHAailuA 3acduKcupoBaHa Ha puc. 3. V3me 
peHHad CKOPOCTb pacipocTpaHeHHA CTalMOHapHOK eTOHAMH OKa3aJIOCb paB: 
How 1,4 km/cek., T. €. He OTMM4YAeTCA OT CKOPOCTH 3BYKa B MpOykTax ropeHHA. 
EcuIM KakuM-JIM60 cnoco6oM 3aTpyAHATb YCOBUA MpoTeKaHuA eTOHallun, Ha: 
MpWMep npHOiwxKaTbesd K MpeesaM TeTOHalMN MO CocTaBy CMeCH WIM CyxKarTI 
KOJIbBUeBOH JeTOHAMMOHHbIM KaHaJl, TO YHCIO TOJIOB HauHeT COKpalllaTbes, |} 
CKOpOcTb (pouTa OM2KHA NpPHOMMKAaTbCA K OOBIMHOM CKOPOCTH, paccuHTaHHOk 
no Uenmeny — )Kyre. 

Takum 06pa30M, CKOpOCcTb cTalMoHapHOH AeTOHallMu pacTeT c yxyWeHHen 
yCIOBHH ee NpOTeKaHHA H lOJIKHA U3MeEHATLCA B Mpewetax oT Vv, WO 2v, = v~% 
OT UV, RO 20;~U%, Te Uj— CKOPOCTb 3ByKa B NpOsyKTax ropeHua. 

OTHOCHTeIbHO BHEWIHHX NPH3HaKOB WwlaMeHM CTallMOHapHO JeroHallun He 
OOXOJMMO OTMETHTb, UTO IBeT eFO CHHe-3e/IeHbI B OTHE OT XKeNTOFO UBeTe 
MlaMeHu OObMHOrO ropeHHsA. 

Tlo-BuyuMomy, BCJIeCTBHe MIHOBeHHOrO CxKMTaHHA aTOMBI yrviepofa He 
yclleBaloT peKOMOMHMPOBaTbcA B KPYMHbIe FTpyMMb, H STHM JocTHraercaA Gomer 
NOHOe CropaHue B3PbIBYaTOH CMeCH. 

IIporekanve cTalMoHapHol JeToHalluu compoBpoxaerca H3JyueHHeM MOHO 
TOHHOFO 3ByKa C YacToTOH nf, Tle m— uucio cpoxTos, f — uacrora Bpame 
HHA Kaxk]Oro Ppouta. 

B s3akiouenHe aBTOp CUHTaeT CBOMM JOJITOM BbIpasiTb OwaroxapHoctTi 
axay. M. A. JlaspeHtbeBy 3a BHUMaHue K pa6orTe. 

OKcHepuMeHTHI BbINOHeHEI B. Tarapyyx u M. Tarapuyk. 


Muctutyt ruqpoqunamuku CuoOupceKoro ormeeHua Iloctynuao 
Akaylemuu Hayk CCCP 11 IX 1959 
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rFHIPOMEXAHHKA 


A. M. MOJIUAHOB 


OFPAHHYEHHOCTb BAPHAUHH HEIPEPbIBHbIX PEWIEHHM 
CHCTEMbI YPABHEHHM THAPOAMHAMHKH 


(IT pedcmaeaexo axademuxom M. B. Keadouuem 15 VIII 1959) 
CuctemMa ypaBHeHHli rupoyqHHaMHKU UMeeT BUI 
Cicer raaieetia (1) 
ae (Qua Cy4Yad JlarpaH2XKeBbIX KOOpJHHAT) 
u2 
uD == "n, UU?) == 0, “teh FE dee 


yu — Ds U? = it; es pu, 


(2) 


|— CKOPOCTb, U — yJeJIbHEIH OObeM, p — JaBleHue, E = E(p, v) — maor- 
OCTh BHYTpeHHeH SHeprun. 

Ilebio 3aMeTKM ABJIAeTCA WOKa3aTeJIbCTBO OFPAHHYeHHOCTH BapHalluu pe- 
leHHa cuctempl (1). I]pu stom mpefnomaraetca, BO-MepBbIX, YTO HauaJIbHbIe 
aHHble HMeIOT OrpaHHveHHy!O BapHallMio, HW, BO-BTOPbIX, UTO pellleHHe Hempe- 
BIBHO B TosIoce 0 Ct <to, —o<x< -+- oo. Bropoe npeszmomomenne no cyiile- 
TBY [ela JIMWHee, HO OHO MO3BOJIA€T MPOBeCTH NOKa3aTeIbCTBO, MpHMeHAA 
[PABHHTeIbHO HecOKHYy!IO TeXHHKy. IIpuH 9TOM OTYeTHBO BHICTYMaIOT BaxKHbIe 
COOCHHOCTH CHCTeMbI YpaBHeHHH THAPOMMHAMHKH, HaTaJIKMBaIOWNe Ha MbICJIb 
BIeIMTb W3 TuMepOolMyecKUX CHCTeM ypaBHeHU Bua 


ye uP? 

a + USS = 0 (3) 
re Ug — dyHxiun nmepemMeHHpix u%) ocoOpli Kulacc ypaBHeHH TuNa rHpo- 
[HHaMHKH. 

OTH CHCTeMbI BbIJeIAIOTCA TpeOOBaHHeM HaJIH4uHA y HUX *yHKUMH, urpalo- 
HX B OMpeMesIeEHHOM OTHOMICHHH pOJIb JHTPONHH B uAposMHamuKe. Tak Kak 
‘akoe YCJIOBHe ABJIAeTCA YCJIOBHEM THMa PaBeHCTBAa, TO <SHTPOMMMHbIe> CHCTEMBI 
\OpasylOT BeCbMa y3KHM KJlacc cpelH OOMIMX ruMepOomMYeCcKHX cucTeM. JIA 
sCeX STHX CHCTeEM MpOXOAUT MpHBOAMMOe HHKe MOKAasaTeJIbCTBO OFpaHhuen- 
1OCTH BapHallH pelleHHA. <QHTPOMMHHbIe» CHCTEMbI 3AHUMAIOT MpOMeKyTOUHOe 
IOJIOXKeEHHE Mey JIMHeHHBIMH CHCTeMaMH, JIA KOTOPbIX KOPpeKTHAa B IeJIOM 
aqaua Kouiu, H OOWIMMH cHcTeMaMu (3), JJIH KOTOPbIX HOPMAJIbHbIM CJIy"aeM 
IBJIACTCA, MO-BHAMMOMY, OOpalileHve pelieHHa B OeCKOHEYHOCTh MPH KOHEUHBIX 
“Wake JIA Kak yrOAHO TlaqkKUX MW paBHbIX NOCTOAHHOW BHe HHTepBasla HavaJb- 
{bIX J@HHBbIX. 

Hamerum myTb JoKa3aTesbcTBa. BpikaqKM CHJIbHO BbIMTpbIBaloT B ACHOCTH, 
CIM MIpOBOLUTb HX B OOWIEM BuZe Aid cuCTeMbI (3) C JHOObIM 4CJIOM ypaB- 
fleHuii. Hawa 6m Kaliliad Web — 3amucaTb cucTemy (3) B Bue SKBUBAJIeEHTHOM 
CTEMbI HHTePpaJIbHbIX YPaBHeHHM, H3 KOTOPbIX MOXKHO 3aTeM MOJIYUHTb OWeHKY 

Sec, Nie 
LIA \ Jae | ax. 2TrO MOXKHO ClelaTb, YABOMB 4HCJIO HeEH3BeCTHBIX (PyHKLMK 
=O) 


> JLAH, r. 129, Ne 6 neo! 


*o 


BBeeHHeM B paccMOTpeHHe Hapagy c u* yHKUAH v* = Out / Ox. Cuctee 
ypaBHennit qua o* nomyuaetca MudiepeHunpoBanvemM YyPaBHeHHH (3) Om 
WM uMeeT BHI 
ou* (6) a tel | 
pe gg, (UBC ( 


Jina momyuenus HHTerpasIbHbIX ypaBHeHHii yOOHO 34MeHHTb CuCTeMy ( 
Gouee MpocTol WHaroHabHOH CHCTeEMOM AIA Wpyrux PyHKUAH Pp, ABJISIOULUXC 
a 

JIMHeHHEIMH KOMOMHALMAMH VU Cc KOSdcHUMeHTaMH, 3aABHCALMMH OT U*: | 
ph = i dae (| 

@yHKWHH og” yxKe He ABJAIOTCA MOJHbIMH NPOM3BOAHbIMM KaKUX-JHOO (yu 
uit OT u%, KaK 9TO HMeJIO MecTO AIA V'. OnHaKo oF dx = [du ecTb mHHeltHe 
KOMOHHaLHA uddbepenuuanop du*, H 3TO BbIpaxkeHue yOOHO 3alTMCbIBAaT} 


KaK JlelaioT B TepMogquHamuke, B Bue 5h" = lydu* wu roBOpuTb O coOcTBe 
HOM «qHdcepeHttvasey, MOMHA, KOHeEYHO, YTO He BCera MO%KHO Haunt 


b*(uM, w2,...,u™), nudbpepenmuan KoToppiit Opis Opt paper lgdu*. Marpuus 
o6patuyiok /%, o6o3HauuM my, Tak 4To Lym, = 6). Mocme HeCOXKHBIX BLIKM 
JIOK Tlostyuaem 


a dp* OAL : 
ae te NG a Eo gt = Cang7e®, (( 
rye 
AS a1 Uiane, (i 
OL Ole apres 
Cie => ee a ay AiMamg. , (& 


CyuyectBopaHve MaTpuupt lY, npuBogamei US kK quaroHasbHOMy Buy AY 
BbITeKaeT, KOHCYHO, TIPAMO M3 runepOoumuHOcTH cHcTempI (3). Marpuua m 
COCTOHT MpocTo U3 COOCTBeHHbIX BeKTOpoB U3, a BeKTOPbI, COCTAaBJAIOULM 


ly, oOpa3yior cucTemy, OHOpToroHabHy!IO K 93THM COOCTBEHHBIM BeKTOpaM 
Ho Tak Kak COOCTBeHHbI€ BEKTOPbI OMPeeJICHbI JIMIMb C TOUHOCTbIO JO MHO 


*KUTeIA, TO MaTpuuy JY MoxHO CeBa YMHOXKUTD Ha sJOOYIO WHaroHasbHyIO 
He MeHaA MaTpuup Aly. 

Yka3aHHbIM MPOH3BOJIOM MOXKHO BOCHOJIb30BaTbCA WIA TOPO, YTOOLI MaKcH 
MaJIbHO YIIPOCTHTb CTpyKTypy TeH30pa Cy. Honpo6yem, Hampumep, 2o6uTbc: 
PpaBeHCTBa HyJIKO MpaBOoH 4aCTH B OMHOM H3 ypaBHeHHH cucTembi (6). V3 (8 
BHHO, ¥TO, BoOOIe roBopa (npn Ay = (0), : 9To '6yeT UMeTb MecTO Torga I 
TOJIbKO Tora, Kora 


ole ole 
—- ways Of ES 0, (9 
Ou ou™ 


T. €. B TOM H TOJIbKO' B TOM C/ly4ae, Kora COOcTBeHHbIM «qudepenuna sh" = 


= 1% du aABAAeTCA NOJHbIM uddpepenwuasom. Tounee, Tora, Kora co6cTBeH 
HbIH Audpepenival MMeeT UHTerpupyloulHH MHOx*KUTeNb. Jka cucTeMbl IBY: 
ypaBHeHHH 06a COOCTBeHHEIX Audiepenivala MMeIOT HHTErPHPYIOULN MHORKU 
Teb. Jia cuctem 6ouIbluero unCa ypaBHeHHll, KaK paBuwlo, HH OLHH U3 cob 
CTBEHHbIX JudepeninasloB He HMeeT HHTerpupyroulero MHOMUTeIA. Tem Gose 
3aMeyaTeJieH TOT PakT, YTO ypaBHEHHA FUAPOMHAMMKN MpelcTaBJAIOT COOOK 
UCKJOYeHHe B STOM OTHOIMeHHH. Hannune y stoli cucTembl HHTerpupytouter 
MHOXKHTCA MIA OMHOTO W3 COOCTBEHHBIX «AudPepeHUNaOB» SKBHBAJICHTHO U3 
BeCTHOMY T€PMOJMHAMHYeCKOMY TO*KecTBy 


4 
dS = —(dE + pdv). (10 
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O 3aMeuaHHe aeT OCHOBaHHe BBeCTH TeEPMHH «3HTPONMAy WIA JOOOrO HHTe- 
DUpyemoro coOcTBeHHOrO ANpPepenmuasa. 

Bosspauaacb K oOtlelt cucteme (6), 3amMeTHM, 4TO pemenna TaKOW CHCTeMbI 
pallaioTcA B OeCKOHeYHOCTh y2Ke MPH KOHeYHOM fy, axe ecm mpu ¢t = 0 
WaHbl KaK yrOHO rviaqKve HavaJIbHble JaHHble. ITO XOpOlO BAAHO Ha MIpH- 
pe culeqyroulei MoyembHO * cucTeMBI: 


ao) ae oq (2 ‘el 
ar + pee ey = peo or = po, at a Br spit) ‘ (1 1) 


HavaJIbHBIMH JaHHbIMH ¢® (x, 0) = o® (x, 0) = 9 (x, 0) = a(x) npu t=0, 
e a(x)— ueTHad MO Xx (PyHKUMA, paBHad equHuue Ha oTpesKe (0,2), rviaqKo 
ycKaloulaacd 0 HYyJA Ha oTpesKe (2,3) H paBHad HyJIO Ha mye (3,00). 
leTPY2HO MpoOBepHTb, TO! B mpaMoyrombHuKe —l<x<l, O<t< 1 
plleHve laeTca PopmMy.on 


“l 


9 (x, 1) = 9) (x, =o M4, Napa. en (12) 


SBaeHve, UWIOCTpHpyeMoe mpumMepom cucTemb! (11), cylmlecTBeHHO OTVIH- 
€TCH OT ABJICHHA «OMPOKUAbIBAHHA CpoHTay («rpanHeHTHOH KaTacTpodsy) 
OJHOM ypaBHeHHH (HIM B CHcTeMe JBYX ypaBHeHuh). PasHuia cocTouT B TOM, 
tO B OMHOM ypaBHeHHH poOcT © ABTOMATHYCCKH BBbISbIBACT C2KATHE XapaKTe- 
4CTHK, KOTOPOe KOMMeHCHpyeT yBesIH4eHHe ©. ITO XOPOWIO BUAHO H3 ypaB- 
eHu (6). Ecnu Cog =0, To ana pocta » HeoOxogumo, uTO6nI OA /Ox <0,a 
rO H O3HauaeT, ITO XapakTepucTHKH cxKHMaIOTCA. HerpyzHo MpoBepuTb, uTO 
KaTWe MONyYaeTCH TOUHO TaKOe, KAaKOe HYXKHO, YTOOKI OGeCNCYHTb COXpa- 
PHHe WHTerpayia OT aGcouOTHOH BenHUNHEI 9. Ecan xe CZ p70, TOMoxe!l 


ee uTo useHbI Cygp%p® BEISOByT pocT 9, He KOMIIeHCMpyeMblit c2Ka- 

HeM XapakTepucTHK. Bosee TOM eee MOXKeT gee Ha esses pacuin- 
CO 

ca SAAR Teper. Tak UTO \ lp|dx OynerT pacTH 10 o6eun mpuunnam. 

—CO } F 

Takum Agi BbIeseHHe WIeHOB Cig ¢%p® o3HauaeT, MO-BHAMMOMy, 

SlesIeHHe HCKOMMeHCHpyeMOl uacTH KBaspaTH4HON CopMbI — yacTH, Moryleli 

SI3BaTb OOpallleHHe PpelieHHA B O€CKOHEYHOCTb MPH KOHECYHOM ‘fy.’ Y paBHe- 

ua (6) HU COOTHOIMeHHA (8) OTYETIHBO MOKAa3bIBaIOT Pa3HHLLy B MpouexoxKLeHUH 


| 


OAY OAY 
M€CHOB Bua a Zo Sn We ~lmxg*p® M WIeHOB Bua Cusp*o%. Tleppsie o6a3aHbi 


30M IIPOHCXO*KeHHeM TepeMeHHOCTH COOCTBeHHBIX 3HaueHHt mMaTpuup UZ 
AaBTOMATHYeCKH KOMMeEHCHPYIOTCA CxKATHEM XapakTepHcTHK. Broppile BbIsBaHbl 
alleHHem ** coOcTBeHHKIX BeKTOPOB, H JIA HHX He. BAHO KOMMeHCHPYIOUIAXx 


* CucTeMa 3Ta MOJe@sbHa B TOM CMBICJI€, UTO HEACHO, MOXKHO JM YKa3saTb CHCTeMY Bua 
). HM Tem 6omee Buna (1), 13 KOTOPOH oNnMCaHHBIM BbILIe MOCTPOeCHHeM NONyUNTCA WMMeHHO 
ctema (11). Us dopmyapt. (7) BbITeKaeT, YTO MOXKHO NOCTPONTS cucTeMy Bua’ (3) c MOOBIMU 


cTosHHbimMu A‘. TIpu sTom eme ocTaeTca mpou3Bo B BbIOOpe MaTpHUBI ba HCHOMb3YA 


TOPLIM MOMKHO HAeATHCA NOJIYYNTb MOCTOAHHIe Co OgHako Te ea HEACHO, MOXKHO 


| TAKHM CIOCO6OM MOcTpOHTb cucTemy BHya (1). 
** Heuto moxokee Mpoucxosut, Be poaaye, yxKe B CHCTeMaXx Syhaaauae. ypapuenuii 


/ dt = A(t)r. Tlonoxum A = UAU-}, rae A — NocTOAHHaA TpeyroubHaA Matpuia c OTPH- 
St 


TCJIbHBIMH COOCTBEHHBIMH 3HaueHHaAMH, a U =e’, rne S — nocTosHHad “‘AHTHCHMMeTpHuHaA 
TpuLa. Xora y Matpuupr A Bce coOcTBeHHEIe 3HaYeHUA OTPHUaTeMbHbI, SaKMOUATb OTCIONAa 
YCTOHYHBOCTH CucTeMBI 10 JIAMYHOBY MOXKHO TOJIbKO IIpH Me JIeHHOM ee Ue Te 
= %l 7 
Hw Manbix S. Ecam xe B3ATb, HanpumMep, A = ( 0 2) BS Oe TO cHcTemMa 
AHOBUTCH HEYCTOMUYMBON. 
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cbaxtopos. Bo scaKoM culyy¥ae 9TH (paKTOPbl OTCYTCTBYIOT, eCJIM B CHCTEN 
Bua (6) 3AMeHHTb MNOCTOAHHBIMK KOIPPHUMEHTHI, 3ABHCALME OT U. 
Ilepexona K OKasaTesbCTBY OCHOBHOH TeOpeMbl, aM Mmper*k]le BCE) 
TOUHOe OlpesemeHue CHCTeMbI ypaBHeHHH THMa PHAPOAMHAaMUKH. 
Onpeneanenne |. Co6ctBenupiit «auppepentuany dp" = Ledu* u coo 
BeTCTBYIOMlee ypaBHeHHe B (6) Ha3biBaloTCA DHTPOMMHMHEIMH, eCIM dq 
ABNACTCA TMOJHbIM Wudpbepentuaom, T. e. ecu Czg—=0 npn Bcex o u Bf. 
Onpegesnenue 2. Cucrema ypaBHeHul (3) HasbiBaeTcA CHCTEMO 
THNa PHAPOMMUHAMUKH, eC OHA HMeeT NO KpalHeli Mepe OJHY «3HTP 
MIO), a B HESHTPOMMiHIX ypaBHeHuax cucTembl (6) KoaduuMeHTE! Cog TI 
TIPOWSBeeHUAX JHOObIX JBYX H€9HTPOMHHHDIX WIeCHOB ¢*~° PaBHbI HYJIIO. 
S3ameuaunue. Jina Toro uToOb cHcTeMa TpexX ypaBHeHHH Obluia CHCTeEM( 
THMa THAPOAMHAMUKH, JOCTaTOYHO, YTOObI OHA Mera «2HTpoMHioy. JelicTB 
T@JIbHO, B 3TOM Caly4ae BbIGOPOM MaTpHuBI /Z MoxHO OOHTDCA Toro, TOC 
TreH30p Ci, ume HyxKHYy!IO cTpyKTypy. J]aa sToro jocTraTouHO oOpaTH 
B HyJb yBa Koappunventa Cl, u Cip. Papenctsa Cp=0 u Ci, =0 max 
J\Ba YCJIOBHA Ha JVIMHbI ABYX COGCTBeHHBIX He9HTPOMMUHbIX BEKTOPOB. 
Ilyctb Tenepb JaHa cucTemMa THMa PruapoqHHaMuKHu. Hanuiem AIA 


cuctemy :(6), mMepeHyMepoBaB, eCJIH Hao, ypaBHeHHA Tak, 4TOObI MepBbil, 
IIH 9HTPOMMHHbIe ypaBHeHHA: i 


a b a H ; 
ar tay (Age) = 0, <p <a; s 

de” 0 y 

ar + ag (Ae) = prev tq’, mo t1<v<n. \ 


Siecb KOSPPHUHeHTE p» BbIPAKalOTCA YePe3 «SHTPONHHHbIey WIeHbI oP JHHeHH 
a g’ — KBaypaTuyHo. | 

TakuM oO6pa30M, JI CHCTeM THA THAPOAMHAMHKH MpOHcxo_UT «OTUTe 
JIeHHe» SHTPOMMMHEIX ypaBHeHHii, KoTOpble (ecIH CUHTATb 3aaHHbIMH (yHKUI 


NG YU Goal 4TO JONYCTHMO JIA MOJIYYCHHA all PHOPHbIx OWeHOK) MHTer pup yrorT¢ 
-++co 


He3aBHCHMO H jlaloT PpellleHHA, JIA KOTOPbIxX \ | p(x, ¢)|dx paBHomept 
3 —oo 
orpaHHueH pu Bcex ¢ > 0. 
J\na HeSHTPOMHHHbIX YWJIeCHOB BOSHHKaeT CHCTeMa JIMHeHHBIX ypaBHeHHi C KO 
(HUMeHTaMH, 3aBHCALMMH OT SHTpONHHHEIX uneHoB. Jia Takol cucTeN 
+00 
HHTeP paibl \ |o’ (x, t)|dx yxe He ocTaloTcs, BOOOUle TOBOpA, orpaHnue 


—oo 


HbIMH. OWHaKO ux POCT MPOHCXOAUT CO CKOPOCTbIO He ObicTpee, 4eM 
Ps Hee 
exp (\aar), rae a(t) =.max \ | oe (x, t)| dx. 
5 1<P<lto _ 


ITY OleHKY MOXKHO OKa3aTb, HaNpHMep, 3anucaB ypaBHenusa (14) B BH. 
MHTerpaJIbHBIX yPaBHeHHH BOsb COOTBETCTBYIOUIMX XAPaKTeEPUCTHK H MPHMeH: 
K MOJIY4CHHSIM HHTerpaJIbHbIM yPaBHCHHAM ME€TO MOCeMOBATebHEIX MpHON 
2KeHHH. 

SameuaHue. B sTOM fOKasaTebCTBe CYMIeCTBEHHO ucHOMb3yeTca T 
(pakT, 4YTO AIA MOObIX cuctem CZ, =O npu mo6bIx » u a. Sto yrBepxy 


HHe NoulyyaeTCA HelOcpemcTBeHHO U3 (8), ecuIM yuecTb, uTo AY — quar 
HaJibHad MaTpHia. OHO MpHBOAUT K MpocToi OeHKe WIA uIeHOB gy 


ty co -+oo 
\ \ | q’ (x, t)| dxdt <const max | \ |p (x, i) | ae] 
ety 1<p<n,' + ; 
Ont emo 
Tloctynuao 
11 VIII 1959 
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Tornxane Akagemun nayx CCCP 
1959. Tow 129, Ni 6 


ACT POHOMH A 


tO. H. NAPHHCKHK 


HABJIFOMEHHE PAX MOWCTOUHHKA CTPEJIELW-A C BbICOKON 
PA3PELIAFOINEM CNOCOBHOCTbIO 


( Ipedcmaeneno axademukom B. A. Am6apyymanom 6 VIII 1959) 


B anpeje 1959 r. Ha 6O0OuIbIIOM MNYJIKOBCKOM payuoTenecKone IT naBHoli 
|cTpOHOMHYecKoH oOcepBpatopHu AH CCCP 6n1H mpospeqenbl Hna6o0qeHua 
(CTOUHHKAa PaMOM3JyYeHHA Ha BOUHAaX 3,2 49,4 cm. J[MarpammMa paynorese- 
KOMa 10 TOUKaM MOJIOBHHHOH MOWLHOCTH cocTaBuJaua 1’1 X40’ Ha BomHe 3/2 cm 
37 X 120’ Ha BomHe 9,4 cm. Pagquomerpbl, IPHMCHABIIMeCA Ha 9THX BOHAX, 
oMcaubt B (1, *). Beli nomyueHbl 4 3anvHcH KPHBbIX MpOxoxJeHuA palNoucTou- 
idKa Yepes WHarpaMMYy aHTeHHbI Ha Bone 3,2 cM H Y 3amucel Ha BOHe 9,4 co. 
JcpeqHeHHble KPHBbIe MPOXOXKACHHA NOKa3saHbl Ha puc. |. Byecb *xe NOKa3aHa 
(pHBanA nNpoxoxKenua Ha A 33,3 cm, nonyuenHas B. I. Masymauom (3). 

| M43 puc. | Bugua cnowkuand crpyKTypa paqMoucrounnka; Ooulbulad paspeliaio- 
Wai CHOCOOHOCTb pajlMOTeJeCKONa NO3BOHIAa BbIABHTb HOBYIO APKy!o JletTab 
MalOro YruOBoro pa3Mepa (Metab Ne 1), 6Gonee npoTaxKeHHyI0 OO6NacTb pas3- 
MepOoM OKOI0 0°5 (geTasb Ne 3) U, HAKOHEL, BeCbMa MPOTAKeHHbIM UCTOUHHK 
Se menscenns, BHJMMbIM Ha BosHe 9,4 cM u Oovlee QVJIHHHbIX BOJIHAX (NeTaJb 
p 2). 

Ha puc. 2 Mbl npuBesH nomoxKeHue JetaiH Ne | oTHOCHTeIbHO rpynmbl ropa- 
qHX 3Be3J, H ra30BbIX TyMaHHOCTeH, HaOsioqaBlIuxcaA XuIbTHEpoM u Iapmuec- 
‘om (4, °)*. IIpamoe Bocxoxwk enue sto Retamu coctaBaner 17543™08°8-L0°3 
‘gm0xa 1958,0), uro oTMuaeTCA Bcero WMIUb Ha 158 or KOOpAuHaT WeHTpa Tanak- 
rHKU, IpuHATHIX B MocKkBe Ha MexyyHapoJHOM aCTPOHOMHYeECKOM COBelLaHHi 
1958 r. Ilorok usmyueHua oT ZeTamu Ne | cocraBaset oKono 15-10-75 Br/M?- rir 
ia O6CHX BOJHAX CAHTMMETPOBOrO AMana30Ha, YTO CBUETEIbCTBYET O TEMJIOBOM 
MexaHu3me paquon3ayueHua. Ilpu HalfeHHbIxX yIrJIOBbIX pa3Mepax JleTaH (3’) 
TO COOTBETCTBYET H3JIYYeHHIO HOHH3HPOBaHHOrO raza c Mepol amuccuen 10° 
ipu T, = 10000° K. B umeromxcsa B HacTosee BpeMA OO30Pax COOTBETCTBYIO- 
wei o6macrH He6a Ha mecte JeTamu Neo 1 HeT BHJHMbIX ra30BbIX TYMaHHOCTeH, 
puc. 2); MoulHoe morsouleHHe CBeTa B 3TOM palone JemaeT OOaCTb. HeEBHMMOW 
3 oNTHYecKOH OGmacTH. Ecru MpHHATb, UTO MHHHMaJbHaA OOHApyKUMaA Mepa 
IMUCCHH B OO30pe (°) cocraBaneT 100, TO COujee NOrOMeHHe CBeTa OT AeTaJH 


socTaBlaeT Somee 8"5. Pacnpememenne normoujaiouleH MaTepHH B 9TOM pasioue 
IcCleOBaocb HeqaBHO (°), MpHueM OKa3aJIOCb, YTO MOFIOWeCHHe MeX3BE3I- 


loro o6slaka B wenTpe TamaKTuKu B caMoli TeMHOii ero uacTH cocTraBasert 9™, 
EOBATEIbHO, paccToAHHe Jo Fetamu Oonee 7 Knc.IIpH r>7kne Mu Halijeu- 
1OM TIOTOKe PpaRHOu3JIyYeHHA JICEKTPOHHAA MVJIOTHOCTh B STON Meta cocTaB- 
1neT Gomee 500 cm~%, a Macca ~10* Me mpu wMHeliHBIX pasmMepax Oouee 6 IIc. 
ITO caMoe IOTHOe ra30Boe OOlako B TasiaKTHKe, HMeIOlee B TO Ke BpeMsA 
TOJIb OOMbUINe PpasMepbl. YHHKAIbHOCTb OOaKa MO3BOJIAeT CUUTATb, YTO OOHA- 
YKCHHOe OOPasOBaHHe B AeHCTBUTEbHOCTH ABJIACTCA Ta3OBbIM AQPOM Hallet 
‘amakTHKH. Mntepecuo oTMeTHTb, ¥TO B 1958 r. B M31 Baaze o6napyxuu mot- 


ioe Apo pasmMepom 2°5x 1.5, yuTO mph paccroxuun 600000 ne cocrTas- 
met 8 X 5 nc. 


* KoopAMHaTbI 10 CKAOHEHHIO Obl B3ATHI HS (8). 
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Tlerab Ne 3 (pue. 1) pacnouoxkena peskO aCHMMeTPHYHO OTHOCHTEIBHO Je 
ranmu Ne 1, uro oco6eHHO YeTKO MpOABJIAeTCA Ha BOJIHE i 3,2 cM, MeHE 
ueTKO Ha 49,4 cM H COBepleHHO HesaMeTHO Ha BO/HE 33,3 CM. Tako 

\ ) 


r 


Pue. |, 
3,2; 9,4 wu 33 em. Ilo ocu opauHaT OTIOX%KeHa HHTCHCHBHOCTb PpalHOu3y4eHHaA, 
ocpe\HeHHaa M0 BepTuKaJIbHOMy pasMepy AHarpaMMbI payMoTemeckona, B Mpo- 


OcpeqHeHnuple KPHBbI€e MpOXOKAeCHHA PaMOMCTOUHHKa Ha BOJIHaX 


H3BOJIbHBIX €AHHHWAX. DOnoxa 1958,0 


apbEKT MOXKHO OODACHUTL TOJIbKO C/IOAHBIM CNEKTPOM 9TOH eTaJIH: KOMOMHA 
Wel TemIOBOro H3JIy4eHHA HOHHSHPOBAaHHO"O Lasa C pacnpekeseHveM APKOCTU 
61U3KUM K KPMBO Npoxo*KAeHHA Ha A 3,2 CM, HM HETEMJIOBOLO H3JIYYeHHA, CHJIb 
HO KOHWeHTpupyrouleroca K geTamH Ne 1. Tenmopaa uacrb ucrouHuKka Ne 3 
110-BHMMOMy, CBA3aHa C Ta3O0BbIMH TYMAHHOCTAMH, HaXOJAUIMMHCA BO BHYT 
penuem pykaBe TaakTHkuv, B NOJb3y Yero TOBOPHT XapakTep aCMMMeTPHH 
‘ HamporTusB, HeTemJIOBad KOMMOHeHTa BeCbMi 
CHMMeTPH4Ha OTHOCHTeIbHO JeTamH Ne | 


(4 


28 


1a 
17° GQ a 


Puc. 2. Tlonomxenne pzetranu Ne lor 


UTO OCO6eHHO 3aMeTHO Ha BouIHe 33,3 cM, ra 
ee H3JIYYCHHE ABJIACTCA JOMHHHPYIOLHM. 

Hetanb Ne 2 (puc. 1) aBsiaerca mpogon 
XKCHHeEM HeTeMJIOBOL KOMMOHEHTHI etal 
Ne 3. Her comMHeHHA, UTO BCA HETEMJIOBaA KOM 
MOHEHTa MCTOUHHKAa paqMonssyueHHa usu 
ueCKH CBA3aHa C Jetasbio Ne 1. Tenaopas 
yacTb JletamH Ne 3 umeeT Mepy smuccun ~ 10 
MW Wiad 4>100 cM cTaHOBHTCA HempospauHon 
OhPekT NOTOMeHHA TECHCTBUTeIbHO OBI 06 
HapyxeH Muaicom Ha BomHe 3,5 Mc Qua 
rpaMMoH aHTeHHbI~50’. Ecau 6b B morao 
UleCHHH Oblia BULHAa TOMbKO Jetanb Ne 1, 7% 
IPH €€ MaJIbIX YIVIOBLIX pa3Mepax adekT 10 
TVIOMLCHHA Obl Obl HEOMLYTHM. 

B pesyJIbTaTe Hallux HaGsIOReHHH MOKH 


HOCHTeIbHO PpPyNMbl ropsxAyHxX 3Be3z 
(TrouKH) H TasoBbIxX TyMaHHocTeli NOCTPOHTb CJI€QYIOULYIO MOJ@Ib HUCTOUHHK: 
(KPy2KKH). ee pet nokacdha _B HampaBulenuu Ha WenTp TanaKraxu. ApKo 
mpeqnolarapmaAcd panee rpanuta 
usmyuaoule  o6acTH. TIMamerp MJIOTHOe Ta3O0BOe APO TanakTuku pa3Mepol 
KpyxkKa, n300paxalomlera AeTadb ~6 TIC MOrp y2xKeHO B MCTOUHHK HeTeNMJIOBOr 


Ne 1, coorperctpyeT ee mnoaymupu- 
He. Onoxa 1950,0 


H3JIYYeHHA, MMEIOWLM CHJIbHY!O KOHUWeHTpa 
IWHIO K rasoBoMy AApy. Kak ra30Boe Apo, Tal 


H ero HeTeNJIOBad OOO04Ka BUAHbI CKBO3! 
rpynmy Ta3s0BblxX TyMaHHOCTeH, HaXOJALMXCA BO BHYTPeHHeM pyKaBe I anaKTH 
KH Ha pacCTOAHHH 3 KNC H YaCTHYHO CKPBITHIMM OT Hac NOTsoUarolleli MaTepHeli 

Tlanbuetiine HaOm0JeHHA NO3BOAT CyYLUTb O MpaBHJbHOCTH IIPHHATOK MO 
eH sToro HcTouHMKa. B nacrosujee Bpema B aBHolt acrpoHomuyecKoH Obcep 
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; 

arophu AH CCCP roroputca Ha6mofenue B aMHUH A 21 cM 2TOli ObmacTH 
6OIbINOH paspeliatouleH cnocoOHocTbhIwO. HeoOxogxumMo TakxKe Goulee TuLaTeJb- 


foe HCCIeqOBaHHe OO/acTH B ONTH4YeCKOM AWalla3soHe C LeJIbIO BbIABJICHHA 


a30BbIX TYMAHHOCTei B 3TOM HaNpaBJIeEHHH HW U3yYeHHA pacnpesetenuA Morso- 
aloluleH MATepHH. 

ABTOp BbIpaxKaeT ryOoKy10 6marofapHoctb C. 9. Xalikuny u H. JI. Kaiina- 
OBCKOMY 3a PyKOBOACTBO paOoToH, a TakxKe H. C, Co6omeBol 3a MOMOLIb 
HaOsOeHHAX. 


Tlocrynuao 
26 VII 1959 


UHTHPOBAHHAS JIATEPATYPA 


1T. Tl. Anymkuuckunk, PanuotexH. 4& SNe€KTpOHHKa, 3, 6 (1958). 
bila K OB, 10. H. Tlapuaexun, WHss. TAO (1959) —B neuatn. 


i A. Bow 

B.T. Maayan, JAH, 129, Ne 5(1959). * W. A. Hiltner, Astrophys. J., 120, 
1 (1954). §&S. Sharpless, Astrophys. J., 118, 362 (1953). 63. Dufa y, CR. 
48, No 5, 647 (1959). * B. Y. Mills, Observatory, 76, 791 (1956). ® W. Prieste r, 
s. f. Astrophys., 38, 83 (1955). 
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Jloxaayes AKazqemun nwayr CCCP 
1959. Tom 129, Ne 6 


MATEMATHYECKAA ®PH3HKA 


Yuen-Koppecnounzent AH CCCP B. B. COBOJIEB 


O HEKOTOPbIX 3AQJAUAX TEOPHH He y3Hu W3JIYYEHHA 


B reopuu Audy3suu u31yyenun BcTpevaloTcs 3aaun, Ka2xKyUMeca c NepBoro: 
B3rJiafia BeCbMa Pa3JIMUHbIMH, HO CBOJAMIMecH B J@HCTBUTeJIbBHOCTH K HHTe- 
PpaJIbHbIM ypaBHEHHAM OfHOrO UH TOrO %Ke Tuna. YKaxkeM CHauaJla 9TH 3aqayn, 
a 3aTeM JlalHM UX pellieHue. 

1. Ilycrb umeetca nomy6ecKoHeuHad cpeya, CocTOAMad U3 MIOCKO-Mapaul- 
JI@bHbIX CIOeB. ByeM CuuTaTb, YTO Cpela cnocoOHa NOrsolwlaTb U pacceHBaTb 
M3IydeHHe, IpHyeM BePOATHOCTb BbIKHBAHHA KBaHTa Mp 3JIeEMeHTapHOM akTe 
‘PaccedHHa paBHa A, a MHAMKaTpuca paccesnua chepuyeckan. IlycTb cpega orpa- 
‘HWYeHA 3epKaJIbHOM NOBePXHOCTHIO C KO3@PHILMEHTOM OTPa2%KeHHA, PABHbIM eH- 
‘Hulle. Kak M3BecTHO, pacder NOJA U31yYeHUA B PacceHMBaIOWIMX cpeax CBOAUTCHA 
K Ol/peJevIeHvt0 BeIMUMHBI B, NpekcTaBsJAIoNuleH COOOH OTHOMeHHe KOS@pPHUHMeHTA: 
‘HW3ulyueHHA & K KoodpPuUMeHTy norioulenua a. B qaHHoM culyyae BemMunHa B 
‘8aBHCHT TOJIbKO OT ONTHYeCKOH TrayOuHp +t. JlerKo nowy4HTb, ITO PYHKUHA 
B(t) onpesweimeTca UHTerpasbHbIM ypaBHeHHeM 


ee 


B(x) =\ [Ei [st [4+ Fie + NI BOdt +2) (1) 
0 

rye 2(t) = 2,/a; ¢, — KoappulveHT u3syyeHuA, OOYCOBJICHHbIM HemocpelcTBeH-- 
HO HCTOUHHKaMH U3JIyueHHA. 
_ 2. IlycTb uMeetca NaHeTapHad TYMaHHOCTb cthepuyeckoH (OpMb! C Haxo]A- 
iWeHcA B ee WeHTpe 3Be320H. Byem cuutaTb, 4TO TOJMLMHa TYMaHHOCTH ropa3yo 
MeHblile ee pawuyca. Mpyuiue of 3Be3fbl KBaHTbI JIaHMaHOBCKOrO KOHTHHYyyMa 
(L.-KBaHTbl) MOFOWlaloTcd B TYMAHHOCTH, a 3aTeM H3J1yUaIOTCA MPH 3axXBaTax 
CBOGOJHBIX 3JIEKTPOHOB MpOTOHAMH Ha MepBblli ypoBenb. I]poucxofaulaa B Ty- 
MaHHocTH Auppy3ua L,-KBaHTOB OMMCHIBAeTCA HHTeErpaJIbHbIM yYpaBHeHHeM 


©0 i 
B(s) = F((Eils—t| + Fie + 1B Od + Fem, (2) 
0 
rye xS —norok L,-KBaHTOB, MaaloujuX OT 3Be3bl Ha BHYTPeHHIOIO MOBepx- 
HOCTb TYMaHHOCTH (cM. (’)). 

3. IIpeqnonoxum, 4TO B OHOPOAHOK OesrpannuHOH cpefe HaxOMUTCA. 
TOUCUHbI HCTOUHHK H3JIyueHuA (HalmpvMep, 3Be3fa B ra30BOH HJM IIbIJIeBOL 
TyManHocm). Kak noxa3an B. A. AmOapuyman (*), onpeweseHve Moma uauy- 
YeHHA B 9TOM CuyYae CBOJMTCA K peleHHIO MHTerpaJIbHOrO ypaBHeHuA 


A) = FEI + B+ MAC + Fee Fit, (3): 
rye 
A() =\ BW tdt, (4). 


L — MOLIHOCTb MCTOYUHHKa, t— ONTHYeECKOe PaCCTOAHHe OT HCTOUHHKa. 
4265. 


Takum o6pa30M, Bo Bcex TpeX CJlyyaix NoOMyYaIOTCA WHTerpaJbHble y pak 
HeHMA, OTIMUAIOWMecd pyr OT Apyra wmiub cBOOOAHEIMH wWieHamH. IloHuMa 
Tok g(t) MpOH3BObHYyIO CyHKUMIO, MbI MOXKeM CUHTAaTh ypaBHeHUA (2) u (¢ 
YACTHBIMH CulyuaiMH ypaBHeHus (1). 

Jina pewenua ypaBHeHua (1) BoctOub3yeMCH MeTOJIOM, yKe IIPHMeCHAE 
wiumcsa Hamu paxHee (°). Ilycrp I(t, ¢) — pesombpenta ypapnenua (1), Tak 4T 


B()=g() + \T(e, Dg(dadt. 6 


0 


®yukunu P(t, t) un I(t, 0) = © (ct) onpenenstorca ypaBHeHHAMH 


P(:, t) = (Bi|t—t| + Bi (e+ 2)) + 


+ 3 \(Ei]s—*'| + Ei (tLe) P(e’, t) de’, (6 


0 


(1) =AEit + | (Eile | + EI + 2 O(a’, (7 
0 


M3 ypapuenul (6) u (7) MoxkHO nOmyuHTS 
T(t, t) =4/,[® ((t—7¢t|, + (e+ d)]. (8 


‘TakuM oOpasoM, 3afaua CBOJUTCA K HaxoxKennio dpynkunu ® (ct). 
BpeyleM BCMOMOraTeJIbHoe ypaBHeHHe 


B(x, Q) =e 4 + \ (Eilts —2| + EI + HIB, Oat, (9) 


0 


COOTBETCTByroulee cCJlydalo, KOrMa cpefa OCBelleHa MapaJVIeJIbHbIMH JIyYaMH, 
BXONAWHMMH B Hee NOW yrJIOM arc cos€ kK HOpMaJIH. OuesuHo, TO 


1 
| 


®(z) = 2 BE, 0S. (10) 


M3 (9) nomyyaem 
Br(t, V= BBE )—LO(). (11) 


Haligem «kospdunveHt oTpaxkeHua»y 
[oe) 
o(n )=\ Be, QemE, (12) 
0 


Ymuoxas (11) wa e—*/”, unTerpupya mo t B npemenmax or 0 0 oo A 
MOJIb3YACb COOTHOIMeCHHAMH 


il 


B(O, )=1+2\ p(n, Qdn (13) 
9 
u B’(0O, St) =—1/€, umeem 
B(0, n)—tB(0, t 
o(n, 0) = ee aa 
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_Tlogxcranosxa (14) B (13) qaetT cvienyiomlee ypaBnenue fiat onpenenenna 


fi} 
5 >Je 


BO.j= 141) BO R= BOD 4, (15) 


Oro6pl HatH dyHKunio @(t), npumenum kK (11) npeo6pasospanuve Jlanaa- 
a, OSo3Hauaa 


| ® (1) e-*8dr = @ (s) (16) 
yunTpiBaa (10), eae. 
+ 
é 1 — stB (0, 
Sy (Cae ent ee 
0 
Jlas spuucsenua P(t) no dopmyue 
1 c+ioco 
®() = \ ® (2) extdz (18) 
c—ico 


eyeT NpHHATb BO BHHMaHHe, uTO (byHkuHA @P(z) uMeeT nNomoc B TOUKe 
=—k, rye k onpegensetca u3 ypaBHeHua 


iN 4{-+-k 
oy Ing=_p= =], C13) 
TOUKY BeTBJIeHHA z= — |. Semen TaKXKe COOTHOLIeHHA 
nk \4 GC d =, (20) 
ih 
,f 4+x€B (0, f) acre 
SED eo (Amst + aC] en 
(Ui Ni = ri OO), 


epBoe H3 KOTOPbIX JlerKo nmoutyuaetca u3 (11), a Bropoe u3 (15), B pesymb- 
are KOHTYPHOFO HHTerpHpoBaHHA HaxoOJuM 


xe—**dx 2k (1 — k?) Ps 
@ (t) = 4 —___ ey ie ke, (22) 
fe (Ar)? +(2x+2Inz= oy A+ Re —1 


[logctanopka (22) B (8) qaeT pe30ubBeHTy MHTerpaJbHoro ypaBHenna (1). 
[HTepecHO, 4TO pe30JIbBeHTa ypaBHeHHa (1), B OTM4UHe OT Pe30/JIbBeHT Apy- 
AX YPaBHeHHH, pelllaeMbIxX TeM 2%K€ MeETOJOM, He 3aBHCHT OT. BCHOMOraTeJb- 
of dynKkuun BO, 6). 

PaccMoTpwM HeKoTopble yacTHble cyyan ypaBHenus (1). 

Ilyctb g(t) =e-*%, T. e. (1) nepexogut B (9). B 9TOM cay4ae Ha OCHO- 
AHHH (popMysibl (5) uMeem 


B(e, 6) =e +5 | (A) fee + eH dt, (23) 


0 


Orcioqa, MexKAy MpounM, culexyerT 
BO, ) =1+\ (edt, (24) 
0 


1267 


uTO TipescTaBseT coOoli pemlenue ypaBHenus (15). IIpn €=1 dopmyaa (2 
jlaeT pellenve ypaBHeHua (2), BcTpeyaiolerocd B TeCOPHH MJlaHeTaPHbIX T 
MaHHOcTeH. 
CpaBHuBad MexKy coOoH ypaBHeHua (3) u (7) HM MOuJb3yACb COOTHOI 
heey (4), MbI MoulyyaeM, TO B CyYae TOYeUHOrO HCTOYHNKa CBeTa (yHKI) 
B (t) ompexensetca opmyvion 


B(t) =— 7 (2). (2 


ie 
Ecam B (25) noycTaBuTb BbIpaxKeHHe (22), TO MbI MpHfem K opmyJ 

paHee novlyyeHHOH B TeopHu Auddy3suu HeliTpoHoB (cM., HanmpuMep, (*)). — 
B KayectTBe mocuieqHero NpHMepa mpHMeM g(=1. IIpu momouty (€ 

(8) u (7) Haxolum 

4 


Bee ae (2 
4TO H CJIENOBaIO OKUMATb Ha OCHOBaHHU (u3suyeCKHX cooOpaxkeHuH. 
Tloctynuo 
16 IX 1959 - 


UMTMPOBAHHAA JIUTEPATYPA 


1B. B. Co6oazeps, J[puxymueca o6onouKH 3Be3n, Mag. JIFY, 1947. 7 B. A. Al 
6apuymMsaH, Boas. Epepanck. acTp. o6c., Ne 6 (1945). 3B. B. Co6oue B, JIA’ 
116, Nel (1957), 120, Ne 1 (1958); Mss. AH ApmCCP (cep. @u3.-MaTeM. Hayk), 11, Ne 5 (195: 
Actp. *ypH., 36, Ne 4 (1959), * A.J. [amauun, Teopua aqepHbix peakTopos Ha Tens 
BbIX neiiTpoHax, 1959, 


Horuayn Akayemuu nayx CCCP 
1959. Tom 129, Ni 6 


PH3SHKA 
E. A. )KYPAKOBCKHH u 9. E. BAMHIUITEMH 


CPABHUTEJIBHOE HCCJIEMOBAHWE TOHKOM CTPYKTYPbI 
PEHTTEHOBCKHX MOJIOC HCNYCKAHHA Kp-rPYNMbI 
THTAHA B METAJIJIE H COEMMHEHHAX C HEKOTOPbIMU 
JIETKHMH JJIEMEHTAMH 


(ITpedcmaeaeno, akademuxom A. II. Bunoepadoesim 17 VII 1959) 


| Bonpoc 0 @usvyeckol NpHpose CHJI MEX LyaTOMHOFO B3aHMOJeEHCTBUA B pxe 
coemMHeHHit Tlepe€XOMHbIX MeTAaJJIOB C BOJOPOJ0M, SepHiHeM, OopoM, yruiepo- 
OM, 430TOM, KHCJIOPOJOM MH KPCMHHeM HMeeT, KaK H3BECTHO, OOJIbIUIOe MpakTH- 
yeckoe H TeopeTHYeckoe 3HadeHHe. B CBA3H C STHM MOXKHO YKa3aTb MHOFOUNCJeH- 
Hble HCCJieHOBaHHA, MOCBALLeHHbIe H3YYCHHIO KPHCTAaJJIMYeCKOH CTPyKTYPbl 3THX 
cOeqMHeEHHH H HX (PHSHUeCCKHX WH XHMHYECKHX CBONCTB (1). Ipmux (”) B cBOe BPeMA 
celal MOMbITKY Ha OCHOBAHHH H3Y4eHHA CTPYKTYPbI, MJIOTHOCTH HM OOacTH cy- 
WMeCTBOBAHHA Pa3JIMYHbIX COeCAHHEHHH THTaHa MpoCcJequTb H3MeHeHHe B HHX 
XapakTepa CBxA3eH MexK]y aTOMaMH MIpH Mepexose OT MeTAaJJONOAOOHBIX has 
K COCMMHEHHAM C MIpeHMYLeCTBeHHO HOHHBIMH CBA3AMH. Pe3yJibTaTbl, MOJlyueH- 
Hble B 9TOH HW HEKOTOPHIX Oovlee MO3QHHX padoTax (1), HeCMOTpA Ha HX BaxKHOCTh, 
K CO*KaJIeHHIO, JO CHX Mop elle He NPHBeJIH K CO3aHHIO eAHHOK Oe3synpeuHo Jo- 
Ka3aHHOH CHCTeMbI B3IVIA OB. 

B nocaeqHee BpeMA NoABHJIOCb pay padot (* 14) no ucceqoBaHHWO TOHKOM 
CTPYKTYPbl PCHTTCHOBCKUX CHeEKTPOB MOFIOWeHHA WH 9MHCCHH NepeXOAHbIX Me- 
TaJIJIOB B YKa3aHHOH rpynne coeqvHeHHH. Onv BO MHOTOM NOATBeEPpANIH BbIBOLHI, 
K KOTOPbIM TeOpeTHYECKH MH B Pe3yJIbTATe HMCBINHXCA KOCBEHHBIX SKCIepHMeH- 
TaJIbHbIX JaHHbIX MpPHUWIM paHee MeTaJioBeqbl. B To Ke BpeMA aHaJIH3 STON 
HOBOH FpyMMbl SKCMEPHMeHTAMbHbIX (PaKkTOB B PsAe CyYaeB NOSBOJIMJI yTOU- 
HUTb PaHee CyILeCTBOBaBIIHe MpecTaBJIeHHA, BCKPbITb HOBbIe BaXKHbIe eTaJHv 
ABJICHHH, MPOHCXOAAULUX B UCCMeAOBAHHBIX COCAMHEHHAX HM MeTAaJJIONOOOHbIX 
pba3aXx, H HaMeTHJI HOBbIe MYTH HM cpefcTBa HX H3y4eHHA. 

B pauee ony61MKOBaHHbIX paGotax (,°,1°) bia ucculeloBaHa TOHKaA CTPyK- 
Typa HavOoulee KOPOTKOBOJIHOBBIX NOJIoc ucMycKaHHaA K-cepHW THTaHa B OKHC- 
max, KapOufax, HUTpHax u rugpuszax. B AambHeliwem 9TH padorsl OblwiH HaMu 
DACLIMPeHbI 3a CYET BKJIIOUCHHA HEKOTOPHIX OepHJIIMOB, OOPHAOB U CHIMILMZOB, 
A B HacTOAUeH padoTe HMeeTCA B BUHAY PaCCMOTPeTb BbIBOAbI, KOTOPble MOXKHO 
eaTb MPH COMocTaBJIeHHH UM aHaJlM3e BcerO HaKOIVJIeHHOrO TaKHM OOpa30M 
9KCMEPHMeHTaJIbHOrO MaTepHaula. 

Cnoco6 U3roToBJIeHHA H3yYeHHbIX paHee CoeqHHeEHHH WH WaHHEIe OO UX XHMH- 
¥eCKOM cocTaBe MpoBogzuucb B (*,°,°). MccneqoBpaHHble JONOIHHTeIbHO OopH- 
Ib, OEPHIIHAbI HW CHJIMIAAbI THTaHAa ObIWIM NpeACTaBJIeHbI B Hallle pacnopsxKeHHe 
[. B. CaMconosbim, KoTOporo aBTOpbl cepAeuHO Osaroyapsr. 

Bce peHTreHOBCKHe CMeKTpbI HCMycKaHWA ObWIH NOJyYeHbI B HAeCHTHYHbIX 
YCJIOBHAX C MOMOM[bIO BTOPHUHOFO MeTONa BOsOyKMeHHA Ha TyOyc-cleKTporpa- 
be, KOHCTpyKWMA KOTOpOrO yxe ONHCHIBaJacb (1°). JIMHeHHad AucnepcHaA mpu- 
Jopa B BblIOpaHHolt oOnacTu cneKTpa 2,5 X/mmM. AxnasMsaTop — KpHCTaJI KBap- 
ja; OTpaxKarollaa nmockocTb (1011). SdpextuBuo ucnomb3syeMaA MOBepXHOCTb 
<puctrasma 25X10 mm?, Harn6 xKpuctaiMyecKoH MlaCTHHbI OCYyIIecTBIAJICA 
3 KPHCTasofepKatese Ha yeTbIpeX OMopax mo paguycy 260 cm. Anos MeqHbIi, 
<pPOMHpoBaHHEI. Usnyuareib pacnouaraica Bue TpyOKH Ha paccrosHun 12 MM 
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oT ee aHoya. Pexum padotpi 17 kB u 75 Ma. B cep MpeBapHTeJIbHO MpoBere 
HbIX ONBITOB OblWwIO MOKa3aHO, YTO B BbIOPaHHbIX YCJIOBHAX SKCIepHMeHTa 
HaOslOJavlocb 3aMeTHOrO BMAHUA peadcop6unn. IIpu usyyeHHu TOHKOH CTpy 
Typbt KB;-noslocbl UcitycKaHHaA TH- 
TaHa BP€MA 9KCHOSHIMH KOJeba- 
Jlocb oT 25 fo 50 4yac. 

Js Kaxkoro coequHeHua ObI- 
JlO MOJTyYeHO He MeHee 3 CIeKTpO- 
rpaMM, KoTopble (cboTOMeTpHpoBa- 
jucb Ha (oTometpe M®-2 mo 5 
cTpoukaM WM ycpeqHAducb. Tou- 


HOCTb oOpefeJIeHHA 9JIEMEHTOB 
clekTpa mo WkaJle 9Hepruli 
~0,2 98. B xKauecTBe JIHHHH 


cpaBHeHHA UCMOMb30BaIHCb Kay,»- 
JMHHH BaHalug. 


aA: 


OG W 28 3H 


Puce. 1. ConocraBaenue TOH- 
“KOH CTpykTypbl K85-noocpl 
uclyCKaHua THTaHa B Me- 
Tanne (1), Oepuaauge (2) u 


0 © 30 


Puc. 2. | ConoctTaBJeHHe 
TOHKOH CTpyKTypbl H Mo- 
yoxenun KBs5- u KB"-mM0- 
JOC MCMyCKaHHA THTaHa B 


BG! OF ae 


Puc. 3. KBs- u Ap -nos 
Chl HCMYCKaHHA THTaHa 
KapOune (1), nuTpuze. (: 
wu rugpuge(3) VKay,o-m 


AnOepusnyze (3) Metanue (1), Oopuze (2), HUM CpaBhenus 
mu6opune (3), cummunse (4) 


H Aucnauunze (5) 


Onpedleuaucb novioxKenve KP ,-IMHHH, a TAKKE WHpHA, PopMa HMO/IOKeH! 
yuarpamMuoi K6;-nouiocpt u Kp’-catenmuta. Tlonoxenue KB,-J1MHUM BO BCE 
HcCJI@MOBaHHbIX COeEAHHeEHHAX B MpeseswaxX OWHOKH SKCMepHMeHTa OKasaor 
He€H3MCHHBIM. : . 

Ha pune. 1—3 u B Ta6u. 1 mpescTaBJeHbI NowyyYeHHbIe B padoTe SKCHepuMe: 
TaJIbHble pesysbTaTpl *. OHH COMOCTaBJIeHbI C JaHHbIMH, OTHOCALLMMHCA K M 
TaJlJIM4eCKOMY THTAHY. 


* TlanHple, oTHOCAUIMeca K TiOz, 3aMMcTBOBaHEI 43 (16,17), 
{270 


_ PaccMotpeHve 9THX JaHHbIX NOKa3bIBaeT, KaK STOFO UM CeMOBAIO OXRKUaTb,. 
to KB,-nmomoca THTaHa UyTKO PearMpyeT cBoel WupHHOl, opMoli u nos0xe- 
iMeM Ha lipeqmoJlaraeMble H3MeCHeHHA THNa CBA3H B H3YYCHHbIX COCIMHEHUAX. 
aHOoulee JJIMHHOBOJIHOBOe MosIO%KeHve MakcumyM K6,;-nowocbl THTaHa 3aHUMaeT 
ABYOKHCH — B COCIMHEHHH Cc HanOOJIee APKO BbIPAXKCHHbIM MOHHBIM Xapak- 
repoM cBpa3H. B ta6n. | sHeprun 
aKCHMyMa 9TOH MOJIOCbI yCJOBHO 
pHHATa 3a Hayao orTcuerta. IIpu 
epexoyle K MeTaJlJly HaGwOlaeTcx 
e6ouIbluoe (~0,6 9B) KOpOTKOBOVIHO- 
oe cMelileHHe MakcHMyMma_ K6,-n0- 


Ta6nmuna 1 


OTHOCHTeIbHOe NOOKeHNE H HHTCHCHBHOCTD. 

MakcuMyMos K6;- u KB"-nonoc ucnycKaHHa 

PeHTTeHOBCKOFO CieKTpa THTaHa B MeTawJe u 
HEKOTOPbIX COeTHHEHUAX * 


OcbI HCIyCKaHHA THTaHa, KOTOpOe Aer ee. 
BelMuMBaeTcaA Jo 1,4 9B y HUTpuya 388 Em BEE 
OKa3blBaeTCA OH8KHM- K 4 9B B Coenunenue | 578 S- gS 
MeKTpaX THTaHa B W3yU4eHHEIX 6e- EX 8 Bae | gee 
WNuyax, Oopusax, KapOuge u cu- ORS a BS Be les cio 
ulnyax. HanOoubliei BeJIHYMHDI 

MeuleHHe KB;-molocbl! JocTuraer y  Jisyoxucp 

MApUOB, B KOTOPbIX OHa, OfHaKO, (aHaTas) 0 14,8 0,44 
MeeT Ooslee cylox%KHOe cTpoeHHe Sabie es ae ie 

cyleCTBeEHHO OTHYaeTCA OT BCeEX Tudepuazauy 42 pie bs 

ApyrHX CNeKTPOB 3HaYHTeIbHO Gob- Bopug 4,2 9,5 0,25: 

“eH WHMpHHOH uM HalHyHemM jByx u6opuyz 4,2 | 9,5 0,30 

MaKCHMYMOB B Iipedesax mM0JI0CcbI Hc- tApouA a : oe 

z uTpuy 1,4 AAS 0,22 

TycKaHusa. KopoTKOBOJHOBBIH MaK-  Cyninun neg a rt 

cuMyM Kf ;-moJiocbl THTaHa BTHAPH- JIncuaunny 3,9 8,6 0,09 

WaX CIBHHYT Ha 4 9B NO cCpaBHeHuIo§ = “apua 

> MaKCHMYMOM HHTeHcuBHocTH K6;- eee 

TOMOCbI MeTasJIMYeCKOrO THTaHa U eerie 4,6 | (10,8) ** mA 

10 CBOeMYy MOJIO%KeHHIO 61M30K K TO- MHHO- 

1OKeHHIO B OepHMNAax H OopHyax. BOJHOBOL 

AHTCHCHBHOCTb KOPOTKOBOJIHOBOrO Makcumym | —0,2 a i 


MaKCHMYMa B ruApHfaxX 3aBMCHT OT 
coflep2KaHuA BORopofa. Bo3smoxHoe 
pH3u4eCKOe TOJIKOBaHHe 3TOTO ABUJIE- 
IMA MW [pyrux ocoOeHHOCTeH TOHKOL 
Tpyktyppi KB;-momochl ucnycKkaHHus 
‘HTaHa B rHApHyax yxKe paccmatpu- 
3aJIMCb HaMH B (°,?°), 

B pally 43y4eHHbIxX CoeAMHeEHHH H3- 
{eCHACTCA TaKxKe (popMa H WMpUHa KB,- 
OOCLI uCMyCcKaHuA THTaHa. HanOombulet WIMpHHOH Ona OOuaaeT B OepHuIN- 
[aX, Y KOTOPbIX JOCTHTaeT MaKCHMaJIbHOrO 3HaYeHHA WM WHAeKC acCHMMeTpHH 
lofiochr (~1,8). Syecb HaOOqaeTcH XapaKTepHbIM AIA MeTaIMyeCKUXx (a3 
(pyToH cna unTeHcuBHocTH KB;-no0cbl CO CTOPOHEI KOpOTKHX BowWH. Lupuua 
| MHeKc acumMetrpuu Kf,-nosoc ucnycKaHuA THTaHa B OopHyax M CHIMMN ax 
(MCIOT IIPOMEXKYTOUHIC 3HAYCHHA TO CpaBHeHMIO C OepuJINaMu HW KapOuyamu 
WIM HuTpHAamu. B zByX nocmeqHuXx coequHeHHAX KB;-Nosoca OONaqaeT Han- 
[CHbINeli WHPUHOM WM CPaBHUTeAbHO HeOOJIbUIHM HHAeCKCOM acuMMeTpHH (~1,25). 

Kak 9To yxKe HeoHOKpaTHO oTMeyasocb (°,1%,1"), OcobeHHO CHJIbHO n3Me- 
leHHe XapakTepa XHMMYeCKOH CBA3H B COCAMHEHHAX CKa3bIBaeTCA Ha T0J10%«Ke- 
‘MM HM OTHOCHTeIbHOH MHTeHCHBHOcTH KB"-caTesHTa. OTOT BEIBO, MOJIHOCTHIO 
OMTBepwaeTCA pe3yJbTaTaMH, NOJYYCHHBIMH WM B HACTOALULeM UCCJeoBaHUH. 
3 CllekTpe UcMycKaHuA THTaHa B MeTaJJie M OepHJINqax, B KOTOPBIX YeTKO 
[POABJIACTCA MeTaJJIMYeCKHH XapakTep CBA3H Mexfly aTOMaMHM CIwlaBa, He 
aOmonaetca KB’-catenmuta. B ruypuyax on efBa pasinuuM. B Apyrux co- 
IMHEHHAX HaGJUOMaeTCA MOCMeLOBAaTeIbHOe BO3PacTaHWe HHTCHCHBHOCTH 9TOTO 
aTeWIMTa B CIe€KTpe UCIyCKaHWA THTaHa OT BeJMYHHbI, COCTABIAIOULeEH OKO 
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* [Ipu aHanuse CTpyKTYpbl momoc uciyc~ 
KaHHA YUMTEIBAaNIHCh TObKO JYKTYAalNH, 
HHTCHCHBHOCTb KOTOPBIX MpeBocxoyquna 9% oF 
WHTCHCHBHOCTH MakcHMyMa K®B;-novochl 4H 
BHIXOJUJIa TAKHM OOPa30M 3a Ipesedbl BOSMOX- 
HBIX OIWM60K H3MeCHEHHA STOH BeIMYMHDI. 

** Ora BeIM4YMHa M3MepeHa C  MeHbIIeH 
TOUHOCTHIO, YeM Apyrnue. 


10% wureHcuBHocTH MakcuMyMa Kf,-novlocbl, B AHCHIHUne AO BeHYMH TP 
panka 40—45% B KapOuge u AByoKHcH (Taos. he 

Jlto6onpirHble 3aKOHOMePHOCTH MOFyT ObITb BbIABJICHbI MPH aHaJIH3e JaHHb) 
OTHOCAILMXCA K 9HepreTHuecKOMy MovloxKeHHIO KB’- u KB,-nmonoc ucnycKkaH 


15 
Q 
i 6 
aS 
QW 
G 
4j 
fi 
aL = 
iPuc. 4. SaBucumMocTb 
BeJIMUMHbI paccTOAHHA 
M@KIY MaKCHMyMaMit 


KBs- 4 K8’-nosoc uc- 
nyckaHua AV B pextre- 
HOBCKOM CIieKTpe THTA- 
Ha Bj; MByokucn (a), 
HUTpHyze (6) Hu KapOn- 
me (6) oT pasHocTu 
9 JIEKTPOOTPHLaTeJIbHO- 


TUTaHa B H3y4eHHbIX CoesMHeHHAX (Tabs. 1). Ecun, BC 
OTBeETCTBHH C BbICKa3aHHbIM OJHHM 3 Hac MpeMo/10x 
Huem (1°), cBaA3bIBaTb mpoucxoxzenne KP’-caTeluuTa 
BO3MOXKHOCTbIO MepekpecTHoro Mepexofla BaJieHTHI 
9JICKTPOHOB, TATOTEIOWIMX B COCAMHEHHM K MeTAJJION, 
Ha | s-ypoBHH MeTaduia, TO paccronHue Av mexyzy K{ 
u KB,;-JIMHHAMM B peHTTeHOBCKOM K-crekTpe HCIyckaH 
THTaHa B pa3JIMYHbIX COeAMHeEHHAX ONKHO Opwio | 
3aBHCeTb OT Pa3HHIbl B SHEPrHAX BaJIeHTHbIX YPOBH 
OOOHX KOMMOHEHTOB COeJHHEHHA, KOTOPyIO MOKHO, F 
IpHMep, XapaKTepH30BaTb Pa3HOCTbIO BeEIMYHH JICKTE 
oTpullaretbHoctrelt Ax aTHx aulemeHTOB (7°). 

Onpit noxrsepxkKaeT HaM4uNe Takoli 3aBHcHMoc. 
HM IIpHBOAMT K BbIBO,Y O TOM, 4TO B COeQHHeEHHA 
QJIEKTPOOTPHIaTeJIbHOCTb KOMMOHEHTOB KOTOPBIX OTJ 
yaeTca Govlee ueM Ha 0,5 (B HallleM cJyyae KapOuga 
HHTpHlax HW OKHCIaX THTaHa) HMeeT MeCcTO MpocTad 
Heat CBA3b MexKy 3THMH BeHYHHAaMH (puc. 4 
Han6ombulee paccTosHve Mexkyy MakcuMyMamu KB,-r 


Jlocbl HciycKaHuad THTaHa UM KB”- caTediutTa HaOOAaeT 
B OKHCJle, @ MHHHMaJibHoe B KapOnge, rye o6e JIHH! 
CJIMBaIOTCA U OOpPasy!OT eAHHYIO MOJocy ucnycKkaHH 
IlocaeqHee oOcTOATeIbCTBO Upe3sBHIyaHHO OOJIeruaeT C 
MeH 3JIEKTPOHAMH Me@xK]y MeTaJJIOM HM MeTaJIJIOHJOM B 9TOM COe@AHHEHHH HM 
2KeT CBHJeTCJIbCTBOBATb B MOJIb3y Mpesnosaraemow B KapOuyax (1) paBHompa 
HOH MpHHaviexKHOCTH 3JIEKTPOHHOFO KOJWJIEKTHBa K MeTaJJly WH MeTaJJIOny 
OTHM %Ke MOXeT ObITb, MO-BUAMMOMY, OObACHeEH TakxKe OOHAPY2XKeCHHbIN Hella 
HO (paxT (1°), uTO KapOuAbI OOpasyloTCa C HaMMeHbIlel MO CpaBHeHHtO c Gopuy 
MH MH HHTPHaMu YObUIbIO CBOOOAHOK JHEprHH. 
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PH3SHKA 


B. C. KOMEJIbBKOB u 10. B. CKBOPILOB 


PACWIMPEHWE! KAHAJIA MOLJHOM MCKPbI B DKHAKOCTH 
({7 pedcmaéaeno akadenuKon JI. A. Apyumosuuem 2 VITI 1959). 


B nacTosleH padore onucaHbl pe3yJbTaTbI UCCIEAOBAHHA HauaJIbHbIX CTa- 

HM pacWwMpeHuA KaHasla HCKPbI B XKUAKOCTH (MepBbIt NepHok mpoTeKaHusA TO- 

). UMeHuo B 9TOM CTA MOXKHO OblwIO ORKULaTh NOABICHHA BLICOKUX WaBwe- 
ua WU TeMnepaTyppl. 
| Pasps, BOSHUKas B BOJe MO OCH WHIMHApHyeCcKOrO, NpospayHoro cTakaHa 
<aMepbl) JHaMeTpom 40-70 mM, BbICoTOH 50 MM, Mexy HroubuaTbIMU aTyH- 
BIMH SJIEKTPOJaMH, pa3eJIeHHbIMH TpoMexyTKOM 12-15 mm. Koutyp Toxka 
MKOCTbIO 2,7--260 ud), HanpsxeHHem Uo= 20-40 ks, pa3psaxKasica uepe3 en 
HAykTuBuocthio L = 7 -10~§=107 renpu. Bxmiouenuve KOHTypa mpoucxogu0 
pH CpaOaTbiBaHHH BOSAYWHbIX WIM B3PbIBHbIX PpaspAHUKOB (+), NOmyyarouyHx 
HHXPOHH3UPYOWNH UMIMyibc OT cboTopeructpaTopa. 

Tok M HanpsxKeHHe Ha HCKPOBOM KaHaJle 3aMMCbIBaJIMCb HMIMYJIbCHbIMH OC- 
ummorpapamu OK-17M c momomlpio uHTerpupyrolulero mosca Poroscxoro u 
MMYeCKOrO JeUTeIA HanpsAxKeHnaA. AMMJIHTYAHbIe 3HAYeHHA TOKOB JOcTuraN 
20 Ka, HavOombiad KpyTu3Ha 2,1 -101! a/cex. PacuimpeHue KaHamla (buKcu- 
OBaJIOCb CKOPOCTHBIM IpHOopom C@P-2M, padoraBuiuM B pexuMe toToperncrT- 
aTopa (HJIH JIyMbI BpeMeHh). 

Jipuxxenne PpOHTa yapHOH BOJHbI B OTHOCHTeJIbHO CmaObIxX paspayax yya- 
amocb HaOsI0JaTb TOJIbKO MPH OCBeLIeHHH KaMepPbI CBeETOM OT BO3YIIIHOTO 
a3PALHUKa, HallpaBJIAeMbIM Ha OObEKT C MOMOILbIO 3epKas. B MOULHbIX pa3- 
jlax JIBH2KeHHe yapHbIX BOJIH OTYUCTIMBO BUAHO Ha (boHe COOCTBEHHOYO CBETO- 
oro u31y4eHun. CTeHKa KaMepbI B MOMCHT COMPHKOCHOBEHHA C Hel yapHOH BOVI- 
bl paspyllaeTcH, CTAHOBHTCA HeMpospayHOH Hu WeHcTByeT MOMOOHO s3aTBOpy. 
lorepa mpospauHOCTH B CTaKaHe M3 OprcTeKsIa MPOWCXOAUT NosxKe, OarosqapA 
eMy IPH ClaObIX HCKpaxX yJaeTCA BUETh HE TOMbKO MIpsAMyl0, HO H OTpaxKeHHy10 
WapHy1o BOJIHY. ; 

MoropasBepTKa paspsla, NoyyeHHad MpH MaKCHMaJIbHOM ToKe I= 12 Ka 
| MAKCHMaJIbHOM KpyTH3He TOKa /,,— 3,6-10® a/cexk mpuBeqena ua puc. 1A 
CM. BKJIeliky K cTp. 1254). Kak BHAHO, KaHaJl UCKPbl pacIMpxeTCA 3HaUH- 
CIbHO MeJyIeHHee, YeM (PPOHT YapHOH BOHbI. YCTaHOBUTb e©O HCTHHHBIC 
A3MEPbI, TEPAIOMHecA Ha CBeTAULeMcaA Coue, yAaeTCA TObKO IPH YMeHbINeHHH 
MMepTypbI ONTHKH, OCOOCHHO HEOOXOAMMOM IIPH CbeMKe HavaJIbHOM CTaHyH, 
Ora APKOCTb HCKPbl OYeHb BeHKa. B sto cTaqun (go 0,3 pcek.’oT Hayama 
aspafa) HaOmo0,aioTcA MOBTOpHbIe mpoOou u oOpasoBaHHe 2—4 mMapasedb- 
KIX KAHaJIOB. 3a (POHTOM BOJIHbI BUHbI OTHOCHTEbHO ClaOble BOSMYLIeHHA, 
JIMBAaIOULMeCA CIYCTA HeEKOTOPOe BPeMA C PPOHTOM OCHOBHOM yapHOH BOJHEI. 

Ha puc. 15, rage gaa coropasBepTKa MoujHoro paspaAya (CHATaa mpH 
m = 650 ka, Im=2,0-104 a/cex), BuqHO OOpasoBaHHe MaJbIX BOSMYIIe- 
Mii Ha PpaHWe KaHasla B 30He MepeMelIMBaHHA BHYTPeHHHX, CHJIbHO Harpe- 
BIX H BHEWIHHX XOJIOJHbIX CJIOeB. 

XapaktTepHoli ocoGeHHOCThIO YapHbIX BOJIH ABJIACTCH NOCTOAHCTBO Hx 
KOPOCTH Uy, 3a Bpema HaOsmoyenua T/2. To Ke OTHOCHTCAH HM K KaHaly 
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UCKPbl, CKOPOCTb paciHpeHHA KOTOPOrO Ux MOUTH He MeHAeTCA B MepE 
noslynepHoye. OgHako Buluanue napaMetpa J, Ha 9TH BeJIMUMHbI HCOMMHAKO: 
Kak BuyqHO u3 TaO. 1, Ux pacTteT c Im OblcTpee, YM Vyz. ] 


Ta6Omuna } 

( 

Im, Ka Teas a/ceK yp cmM/ceK Vx, CM/CeK 0/05 Po KI’ /em? Py, KT /em 
| 

| ( 

42 3,6-109 4 ,6-105 2.104 4,03 1-403 i 
60 2, AeA Ore 2,0-105 o-402 dUailes) 5-108 8, 5-108 | 
650 2,0-40% 2,9-108 4-105 oO PASAY 2,9: 108) 


TlocrosucTBO CKOpOcTH yapHOl BOJHbI OObACHHeTCA Nepesaye sHepr: 
OT KaHasia kK (pouty («nofMHTKa») uwepes MOCpeCTBO MaJIbIxX posMyILLeHt 
PaCHPOCTpaHsAIOWMXCA B Cpee C MOTHOCTbIO p, OTHOCHTEJbHO Oomee BEIC 
KOH, YeM HavaJIbHaA MVJIOTHOCTh fo. 


V3 ypapHeuusa cocrosuua Bos (2) H HsBeCTHOrO cooTHOWeHHA Cc = V dP /, 
(rae C—cKopocTb 3ByKa; P — JaBuleHHe) CJleyeT, YTO CKOPOCTb MaJIbIX BO. 
MyUleHHit Oymer mpeBblluaTb Vy. J,ua mowjHoro paspagla (puc. | 5) cKopoc: 
BO3MYINeHH y MOBEPXHOCTH KaHaJla, H3MepeHHasd MO (OTOpasBepTKe, cocTa 
aseT 5,8-105 cm/cek, a mo6mu30cTH oT dponta BomHEI 3,5-10° cm /cel 
Pemasa oOpaTHyio s3aqauy, Halimem, uTo p/p) paBHo 1,5-1,34, faBnenr 
B KaHayile P,—=6-J04 xl /cm? uw japnenue Bo dpoute Pg = 2-104 KD / cM. 

Tleppaa wudpa, BO3MO%xHO, 3aBbIlleHa, HO BTopan OJIM3Ka K SKCIePHMel 
TaJIbHOH BemMuuHe, NomyyeHHoH Ilansem (?) Aviad yWapHbIX BOJIH B 2KHKOCTI 
Tlomb3yicb ero JaHHbIMH, ObIIM OMpeweseHbI Bce Mpoune 3HayeHHA p/p, U Pe 
TIpHBeleHHbIe B Tass. 1. M3 ocHOBHBIX ypaBHeHHH rHApOMMHaMUKU HW YCJIOBH 
MOCTOAHCTBA Uyz; H Ux BbITeKaeT 3aBNcHMOCTh Px = f (P»), B Mpeqmoso*KeHUE 
UTO XKHIKOCTb 3a (PPOHTOM HecxkHMaema: 


P p p/P 
Loe ne iat 2d 
Py = 8(1+ See 


PesybTaTbI OleHOK 0 STO (bopMyse yKa3aHbI B Tad. 1. Ilo cpaBHeHuK 
C HaWJe€HHbIMH BeJIMYHHAaMHM MaPrHHTHOe aBJieHHe TOKa, TeKyWlero MO KaHaJy 
cocTaBsaeT He Gouee 10% HM MOKeT He MPHHHMaTbCA BO BHAMaHHe. 

Macca %KHKOCTH, 3aKJIOUCHHad MexKy PPOHTOM BOJHEI M KaHaJIOM, ¢ 
XOpOlleH TOUHOCTbIO COBMaaeT C MaCCOlM HeBO3MYINCHHOM  KHKOCTH, Haxo 
TALEHCA BHYTpH OGbeMa, OrpaHHYeHHOTO (pOHTOM WMJIMHApHuecKoH yapHor 
BOJIHbI; 9TO TMOKA@3bIBaeT, YTO MOUTH BCH XKUAKOCTb BbITeCHeHa H3 KaHawa 
M3 nomyyeHHpix JaHHbIX MOXKeT GObITh BEIUMCIeHa SHeprua, mepeaBaemas 
2KMIKOCTH, Haxoamlelica B OOACTH MexKLY PpOHTOM H KaHaJioMm (Wyz). Las 
MOMeHTa BpeMeHH, paBHoro */, nepuona T, Wy, = 1,5 kam, Korga C, = 
= 130 ub; U,=40 xe; Wy,=10 mx, xorga C,= 5,4 pp, U,=40 we 
Jona stoi sHeprun mo OTHOWeHMIO K OOMeMy KONMUeCTBY, BbILeMBUIeMyca 
B KaHaJle, HepesuKa HW pacTeT c yBemuueHHem J, HM BpeMeHH. Oman 9Hep- 
rua W, meperekatoulant “3 yapHoro KOHTYypa B KaHasl UCKPbI, ONpekemssace 

: t 


nO ocluIorpamMam J/=J(t)uU=U(t); W= \Ul dt. 


0 
IIpu PaccMOTpeHHU OCLMJJIOrpaMM OOpalaeT Ha ceOA BHHMaHHe TO O6- 
CTOATEJIBCTBO, 4TO MO Mepe yBemMUeHHA J, pacTyT: 


l. 3aryxanue TOoKa B Wenu paspxAya; Tak, ysenuuenue J 

B 100 pas npuBeno Kk NOBbIMeHMIO JorapudMuyeckoro eKpeMeHTa B 4,3 pasa. 

2. Cpequne rpaqveHTH B KaHane B NepBok ¥ BTOPOU 
YeTBEPTAX Nepuona. 

IOTHOCTb ToOKa j(t). U3 puc. 2 BUAHO, 4TO a6comoTHbIe 3Ha- 


YeHHA j pacTyT MeyuieHHee, ueM J, U3-3a yBeHUeHHA CKOpOCcTH pacilunpe- 
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a KaHasla; Ip 9TOM aMnuMTya j(¢) cMellaeTCH K Havasly npouecca, uTO 
asbiBaeT Ha CYI[eCTBOBaHHe HEKOTOPOrO Tipe eJIbHO JOCTH2xKMMOrO 3HAYeHUA 
OTHOCTH TOKa B KaHaJle HCKPbI. 

4. DHeprua, BEIeMAtlomaAcnA B KaHasie B NepBblh Nody- 


puox. M3 3asucumoctxn W=W (Um, ¢), MpwBexeHHOH Ha puc. epi AN 
eflyeT, YTO CKOPOCTb BbIAeIeHHA SHEPrHH B KaHa- uw 
. WMeeT MaKCMMyM, HacTynaiomujuli crycta Heko- °7 
poe BpeMs Mocje HayaJia mpolecca M yMepxKuBalo- WH 
wiicd B TeyeHHe MepBoli veTBepTH Mepvoya. Ha- i 


JbHad cKkopoctb Wy B TepBoM mnpHOsMKeHuH 
c. 35) MoxHO CUHTaTb MponoplnonalbHoH Im. t 
meaty pe Colm, = 3,6-10°,a/cexu Co= 2,7 pps 5 
pBbIH MOynepvon Bblfesercn 9% SHeprHH KOH- 
pa, B KonTypec Im = 2,1-10% a/cekuCy=130 ph 
jensetca 32%. IIpu strom aOcounrorHble 3Haue- 
@ 3Heprun Bospacrator B 160 pas. 
V3 xoma sapucumoctreh U(t) u j(t), a Tak- 5 cen 
jlaHHEIx § (‘), MOXKHO 3aKJIOUHTb, YTO B yCTa- P eo 
A uc, 2. I]no0THOcTb TOKAa 

BKaX C MeHbIUMMH C, Im = 1012 10% a/CeK 8B kanane ucxp. 1 —Up= 
OTHOCHTe/IbHO YBeJIMYeHHOH JIMHOM UCKPbI Odsb- =40 KB, Cy = 130 ph; 2 —~ 
Ad UaCTb 2HEPrHH KOHTYypa MepekineT3 UCKpy ellie ge ee Ve 
mepBOM MoulymepHore. one pres ii 
Sueprua, YyHOCMMas U3JlyYeHHeM, KaHaJla B BHAUMOM YacTH cneKkTpa, j10- 
aTOUHO MaJia, UTOOBL eIO™MO2%KHO OblIO NpeHeOpeyb B TeX OLeHKaX, KOTOPbIe 
| HaMH MpousBoyusuch. KoporKosol- 
HOBOe H3JlyyeHHe pa3pxAyja, pe3sKo 
BospacTatollee C YBeJIMUCHHeEM TeM- 
nepaTypbl, morviouaeTca BO BHEILI- 
HHUX CBeTAMMXCh COAX KaHala u 
OKa3bIBaeTCA 3alepTbIM H3JIyyYeHHeM. 

BpluHTad SHEPrHvlo yapHOn BOI- 
HEI Wy, U3 OOMlero KOMMYeCTBA 3HEP- 
rou W, BbiqeMBleHca B pa3paye 
K J{aHHOMY MOME€HTY BpeMeHH, Jler- 
KO NOJIYYHTb SHEprHio, coyepxKalily- 
och B eHHHNe OObeMa KaHaJa 
(puc. 4). MaxcumymM ee pacteT c 


Im, nocturaa 9-103 ax / cm? npu 

} Im = 2,1-10" a/cex, u cmemaerca 
i] o 10 108 6109 20” BW" ofcek =x auany paspaya. 

aes Ln Besmunna Tenosol sHeprun W, 

Mee —Sreprad, skiieamomanca » xa-  “2CTHIL B Kalale MOET ObITb On 


ge ucxpst: 1—U )=20 xs, Co=130 pp,  PeMeseHa, eCIM OMycTUTb, 4TO jaB- 


Gu 
Oh 


= 0,85-10" a/cex; 2—U)=30 xs,Co= meHMe BHYTPH KaHaJia HW Ha ero rpa- 
30 vd, f= 1,25-10% a/cex; 3—Uo= Mle OMMHAKOBO 

xs, Co=130 wo, 1,,=1,75-404 

ek, £—U)=40 xs, Co= 130 ph, In = W == Fink = Pee 


2,1-401 ajcex; 5—Uy=30 xB, Co= 
50 pb, I _=1,8-10" a/cex. B—sapucumocth pope Y—o6nemM KaHaJla, m— 4nCJIO 
Ya JbHO CKOpocTH _BbITe enn A SHeprHuu YaCTHIL B HEM T,.— Temnepatypa Ka- 
ot [ 5 F ten 
m Hasla. Ouenku jaro: 1) W, = 3,7 KK 
a Up 40) ke C) 130" gu 
T/8; 2) W-=0,3 xa gaa U,=40 kB; Cyo=5,4 up u ie — BL or 
TepBom cayyae oKosI0 50% BCeH SHEpruMH pacxOfyeTca Ha MMCCOMMALMIO, 
HU3alluI0 H BO3OyxKeHHe ATOMOB rasa KaK BHYTPW, Tak M Ha rpaHulle Ka- 
jla, BO BTOPOM cCiyyae ZTOT pacxo cocTaBaneT 20%. 
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Tlockoapky ¢ poctom Py» U Px yBeJIM4uMBaeTCA TakxKe H 0/ Po, TO) Bam 
BOM MpHOAWKeHHM MOXKHO JONYCTHTb, YTO MAOTHOCTb WacTHI B KaHaule OCTAa! 
cq MO MeHbUIeii Mepe MOCTOAHHOM. Sro o3HauaeT, 4TO TemMIepaTypa KaHé 

; MIpOMOpuvoHaibHa SHeEprHu e\MHUIbI ero o6be 

ee (puc. 4). CmefqoBaTewbHO, B MOUJHbIX HCKpi 
10:103 NIOJYUCHHBIX HAMM, TeMiepaTypa MMHHMyM 
| 3,7 pasa Ooubule, 4eM B CJaObIX. 
Onpenenenue aOcouoTHBIX 3HaueHHit Ty, Ka 
JIOCb Obl BO3MOX%KHO H3 COBMeCTHOFO PpellleH 
ypaBHeHHA mpoBoyqumMocTH HM ypaBHeHua Ca: 
[IpuMeHuMmoctTb nocleqHero AIt Ta30B MpH BBI 
KUX JlaBJIeHHAX MoKasaHa MaujebuiTaMoM u ( 
xompes (°). OqHako OWeHHTb TeMMepaTypy 91 
CMOCO6OM Heb3H, TaK KaK pH OmKMaeMou TW 
HOCTH YaCTHIL KYOHOBCKHH sorapudM OIH30K 
eMHHIe H ypaBHeHve MpOBOHMOCTH CTaHOBY 
HeIIPHeMJICMBIM. 

g tm IMC, BJIMAHMe KPYTH3HbI TOKa Ha MPOBOAHMOCTb 
Puc, 4. Suepruseqununpt o6n- TH4aeTCA OT 3aKOHOMepHOCTeH OMHCaHHOrO BB 
ema Kanaia pu pa3amunnix THMa. Ec cMellleHue MaKCHMYMa MPpOBOAHMOK 


snayenuax J,,. I—-1,,= ¢ poctom Im MpOuCXOAUT B Ty Ke CTOPOHY, TO 
= 1,25-10% a/cex, 2-I,,= adcomorupie sHauenua (101% a6c. ex.) okay: 
=0,85-10" a/cex; 3—f,,= 6onbmte y cna6bix paspaqos (Co= 2,7 wh, Ui 
=2,1-10%0 ajcex; 4-I,, = =—=40 xp). Mexyy BpicokoTeMnepaTypHOH H XOm 


ss 3 9 oe o 
=3,6-10° a/cex HOli OOaCTAMM, BHMMO, CyllecrByeT cOM BI 
6yXKeHHbIX YaCTHIL 3HAYMTebHbIX pa3MePoB, 
rpaHUlbl CBEYeHHA HM OGACTH TMpPOBOMMMOCTH 3aMeTHO OTIMUAaIOTCA Dpyr. 
apyra. | 


ABTopbl BbIpaxkKaloT cBOIO mpHsHate™+yocth H, M. Ky3Heuopy 3a WeHH 
WMMCKYCCHIO HM COBETHI. 


Tloctynus10 
10 VII 1959 


UWHMTHPOBAHHAS JIMTEPATYPA 


1B.C. Komeapkos,l. H. Aperos, JAH, 110, Ne 4 (1956). 2 P. Koy 

TloxBonnbie p3ppiBpl, WJI, 1950. * R. Shall, Zs. angew. Phys., 2, H. 6, 252 (19, 

H.A. Pou, 1.1. ®poaos, JAH, 118, Ne 4 (1958). 5 C. JI. MaungeapnmT: 
H. K. Cyxogpes, KSTO, 24, N 6, 701 (1953). 
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Aornanp Akapemun nayr CCCP 
1959. Tom 129, N 6 


PH3SHKA 


A. K. JIABPYXHHA 
K BOMPOCY 0 (p,x*)-PEAKUMAX 


(ITpedcmaeaeno, akademuxom A. II, Bunoepadoeeim 19 VIII 1959) 


PajlMOXHMHUCCKUM METOJOM, KOTOPBIi JaeT BOSMOXKHOCTh HAEHTHULLMPOBAaTh 
JMOaKTUBHBIe MPOLYKTh! peakIHi, IpOTeKaIoulHX JaxKe C MaJIOH BEPOATHOCTHIO, 
alocb O6Hapy2KUTb peakuuH Si?°(p, t+)Si*? (+) u Cu%(p, 7-)Ga®® (7) B o6acTu 
Hepruu npoToHos or 200 no 660 Mos. IIlpu MaxcuMambHOH SHepruu ceyeHHe 
UX peakUHit paBHo ~107*° cm?/HykKJIOH H 3HaUMTebHO NayaeT pu yMeubie- 
W 9HeEprHu MpoTOHOB. MakT OOHapy2xKeHHA TAaKUX PeaKUHH HaXOAUTCA B IIPO- 
MBOPeUHH C CYLWECTBYIONIHMH MpeACTaBJICHHAMH O HYKJIOH-HYKJIOHHBIX B3aHMO- 
eHCTBHAX B OOaCTH BbICOKHX SHeprul. B padore (?) Aa ux OObACHEHUA MIpel- 
\MaraeTcA HasH4ne B3aMMOJeHCTBUA ObICTpOrO MPOTOHA C KOMIJIEKCOM HYKJIO- 
B B. Aype.| 
' Bo3MoxHOCTh NpOTeKaHHA peakIMH, COMPOBOXAAaOUMXCA BbWIETOM TOJIbKO 

HUX ™-MC30HOB, BbITeKaeT TaK2Ke H3 JaHHbIX MO JHEPreTHYeCKUM CMeKTPaM 
PAXKCHHbIX M€3OHOB, OOPa3yIOWUXCA Mp coyLapeHHH MpOTOHOB c 3HEprHeli 
70 Msp c spamu yraepona (*). [loxa3ano, YTO CneKTpbI t-Me30HOB OOOHX 3Ha- 
OB HMeIOT MaKCHMYyM B OGlacTH 9HeprHu ~110 Msp u npocTupatoTca BOVIOTb 
o~400 Mos. Hemb3a HCKIIOUNTb BO3MOXKHOCTh TOPO, YTO CHEKTPbI Mposos- 
aoTCA H Jlaylblue, BUOTb JO MAKCHMaJIbHO BO3MOXKHOFO 3HaveHHA 9HEPrHH 
70 Mss), orBeyaroulero peaxunu C1?(p,n +)C1*, OnHaKo Ha6s10eHHve Me30HOB 
TaKOM OobIUOH SHEPrveli, BCMeACTBHe UX MaNOro CeyYeHHA OOPas0BaHHA, MOTpe- 
OBalO Obl 3aTPaTbI CoIbWOTO BpeMeHH. CuJIbHOe Pa3MbITHE CNEKTPOB B CTOPOHY 
BICOKUX SHEP paccMaTpuBaeTca aBTOpamyH (*) Kak pe3yJIbTaT OOpas0BaHHA 
@30HOB BHYTPM AApa Ha KOPpesIMpOBaHHbIX PpynnaxX HYKJIOHOB C OOJIbIIHMH 
THOCHTEJIbHbIMH MMIMYJIbCaMH. 

He ucKkm104eHO, OJHAKO, YTO AA OODACHEHHA MpoTeKaHua (p, n+)-peakunl 
OmKeT ObITh IPHBIeYeHa TeEOpHA NlepHdepwyeckux coyfapenun. Enje HeckObKO 
eT Ha3ajl Oblla NpeAOKeHAa MOJeNb, NPeMCTaBIAOWaA HYKJIOH B Bue KepHa, 
KOTOPOM CocpeyoToueHa BCA ero Macca, H MesOHHOrO OOsaKa. B pesyuibTate 
aGOT NOCMCNHUX eT NOABHACb BOSMOXKHOCTh aHaslHu3a NepucdbepnyeckuXx CTOMK- 
{OBCHHH B OOACTH OUCHb BLICOKHX SHeEprHl (~10 Bap) (4,°). 

Han6onbmul untepec Ja oObacHenua (p, t+)-peaku npelcTaBaAioT aH- 
wie paOorpi (°), cormacHO KOTOPBIM IPH B3aMMOMeHCTBHN uaCTHIL Cc SHeprHeli 
(0111012 58 c apamu 2xKee3a OHH, KaK NPaBHJlO, TEPAIOT BCIO CBOIO 9HEprHto 
ia OOpa3soBpanve MesoHOB. B 3TOM Cilyyae He MPOMCXOLNT NocmelOBaTeJIb- 
10rO B3aHMOJeHCTBHA NepBHYHOH YaCcTHUbI C HYKMOHAMH spa WIM HX 
<OMIIJIeEKCaMH. 

Tepsuunpili HYKJIOH COyJapAeTCA C MESOHHBIM COAKOM, M MOSTOMy PReposT- 
iOCTb BblIeTa Me3OHOB BeHKa. B o6sacTu Oojee HH3KUX 9HeprHii (Zo 1 Bop) 
3CPOATHOCTh TaKHX MNepHcbepHYeCKHX CTOMKHOBeHHH Oe3ycIOBHO MaJla, H 
HH MOrYT ObITh OOHAPYXKeHbI TOMbKO OUCH YYBCTBUTEbHBIMM MeTOLaMH. 

Ha6mofaemple Hamu peakunH (p, t+) Ha COMIX ALPax, MMEIOUIHe OYeHb 
aloe CeYeHHe, MOFyT, M0-BHAHMOMY, ABJIATbCA IIpHMepamMu NMepudepHyeckUuXx 
-TOJIKHOBCHHH B STO OCONACTH 2HeprHuu. B STOM OTHOWCHHH OHH MpeACTaBMAIOT 
inTepec, H NOSTOMY JlabHelilMe HCCeNOBaHHA PeaKUMH, COMPOBORMAlOuluxXcAa 
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BbIJIETOM T-M€30HOB, Ha APYFHX CJOKH‘IX AApax, yrloBoro HM 9HepreTuyeck 
pacipefevieHuA HX MpOLyKTOB OyAyT cnocoOcTBoBaTb Oomee riyOoKomy 103 
HHIO MIpOWeCCOB B3aHMOAeCHCTBUA UaCTHIL BbICOKOM SHEP CO CIOMKH‘IMH ALpal 


VucTHTyT TeOXHMHH H aHasIHTH¥ecKOll XHMHH Tlocrynuso 
um. B. HW. BepxHagcKxoro 11 VIII 1959 
AxayleMHH HayK CCCP 


HWHTHMPOBAHHAS JIMTEPATYPA 


1C. Cexepcxult, A. K. las py xaua, JAH, 117, 61 (1957).° 2 A. Ke 
pyxuua, MW. M. Tpeuumesa, B. A. Xotuu, Atomuas sxeprua, 6, 142 (195 
3 JI.E. Axrupeu, HW. K. Bsopos4H gp., KOTO, 34, 1357 (1958). 4B. UW. Be 
ce p, HykoH-HyKOHHOe H MHOH-HYKOHHOe B3aMMoselicrane. JoKn. Ha IX MexgyHapogl 
KOHepeHUMH Mo PusHKe BEICOKHX SHeprult, Kues, 15—25 VII 1959r. 5 TE. Uepwe 
ck HH, Tesucbi JoKagqos Ha MexpyHapoqHol KoHepeHUMH No KocMHYuecKHM styyam, M., | 
1] VII 1959, crp.92. © X.Tl. BaGaau,H. JI. Tpwropos uap., Tamme, cTp. 


Jlokxagn Akagemuu nayr CCCP 
1959. Tom 129, N 6 


PHSHKA 


E. Tr. HAJDKAKOB u P. JI. BAPHHCKHK 


HOBbIM CMOCOB PACYUETA PEHTTEHOBCKUX K-CMEKTPOB 
NOrdouweEnH HA 


(IT pedcmaeneno: axademuxom H. B. Beaoeeim 18 VIII 1959) © 


Eme B 1920 r. Koccenp (7) BricKa3aI Helo, YTO TOHKAA CTPyKTypa OCHOB- 
oro Pe€HTTeHOBCKOrO Kpax NOPIOWeHHA ATOMa CBA3AHa C MepeXOJOM BbIPBaH- 
foro K-93ylekKTpOHa Ha MCKperTuble onTHYecKHe ypoBHu. Ilapparr (7) mpumMeHua 
Ty Heo, pasnoxus K-kKpali normomenua Ar Ha JMHUM MOrOuleHuA HW MCTHH- 
abl KPa, MeCTOMOMORKeHHE KOTOPHIX OMPeleMAMOCh H3 ONTHYeCKHX TePMOB 
camua. Baitnuretin u Hap6ytr (*) cBa3aM MHTCHCHBHOCTH 9, MOCIeOBaTeJIb HBIX 
MHUM Morioujenuad B K-Kpae TeopeTHuecKoH copmysion 4 
as) 

9, = F(Z, a> (1) 
Je m—TwlaBHOe KBaHTOBOe 4NCI0; y — 3apay K-HOHH3HpOBaHHOrO aTOMa; 
7 — ero NOPAAKOBbIN HOMep (MbI 3e€Cb H€ 3AM€HACM 3aBHCHMOCTb OT fl yIpo- 
geHHoH 1/n*, kak STO Wemamocb paHbllle, Tak Kak JIA NepBol HHUM nN OOBIUHO 
mu3KO K 1), Onuu uz uac (P. JI. B.) uv Batiumretiu u Hap6yrr (*) mpucoexunnan 
< (1) bopmyny Puz6epra qua nonoKeHuA THHUH 


e 
En = Fo — 7 Ry (2) 


re ¢, — 9Heprua nepexofa ls — np; &. — 2HePruA Mepexoda Ha rpaHuLy 
elIpepbIBHOrO cneKTpa; n* — acddeKTHBHOe KBaHTOBOe NCO; Ry — mocTosaH- 
aa Pun6epra, papuaa 13,6 9B) u, 3ameHuB 7 B (1) Ha n*, nonyaMIM TakKuM 
Opa30M MeTOA pacueTa OcHOBHOrO K-kKpaa MOrJOWeHHA B TeX CJIydaax, Korya 
WHUM MPuOMHKEeHHO OOpasyioT OAHy cepuro PuyOepra. 

QTuM MeTojiom K-cneKTpbI pa3JiarasiuCcb Ha JIMHHM MOPOWleHHA HM ACTHHHBIL 
Pali, YTO MOSBONMIO, HapALy Cc MpOBepKOH Teopuu, HaliTH 3HaYeHHe KBAHTOBOrFO 
ucna n* nepporo cBo6o_Horo np-ypoBHA. OxnaKko 3apay y B (*) CuHTasICa u3- 
€CTHBIM (HalIpuMep, Kak H B ONTHYeCKHX CNeKTpax, paBHbIM | B Cydae HEHTpavb- 
10H MOJIeKyJIbI), TaK Kak aBToppr (*) ucxoAMIM “3 (busH4eCKOrO MpescTaBeHUA 
) TOM, uTO K-3NeKTPOH MOrmolaollero aTOMa, Nomayad Ha NepHdeputo Movie- 
‘WIbl, HAXOJMTCA B Mose OHO TOMbKO AbIPKH B K-oOom0uKe. Mexyy TeM uMeH- 
10 BCIMUHHa 3apaAya OUCH HHTepecHa B MpoOseMe XHMHYECKONM CBASH. 

3iecb MBI MCXOLMM M3 (pu3HueCKOrO MpecTaBJIeHHA O TOM, YTO JbIPKa B 
K-o6010uKe MOrOWalollero aTOMa MOKeT NPHBECTH K OOPa3s0BaHHIO CHCTeMBI 
JPOBHeH, OTMUHEIX OT YPOBHEli MOueKyJbI (MOAOOHO SKCUTOHY B TBEPAOM Tew), 
{UTO, XOTA Obl JIA MePBbLIX W3 HUX, BCIEACTBMe HX MOKAaIH3alHu B OOWACTH XH- 
MM4CCKOM CBASH, 2@eCKTHBHDIM OyeT UMCHHO 3apA, WaHHOrO aTOMA B STO 2%e 
6NacTH. Ecau STO Tak, TO Oblia ObI ONPAaBAaHHOM MONbITKAa CleaTb M3 Ha3sBaH- 
10ro MeTOa pacueTa MeTO ONpeeneHuA 3apsfa. OfHaKO STOMY MeTOJy He XBa- 
‘aeT (POPMYJIbI WIA OTHOLMICHHA BBICOTHI ty, OMHOM M3 JIMHMH (HanpuMep MepBoi) 
< BBICOTe KPa Tt *. I]pu HasIH4YHW YeTKO BLIPAKEHHOM CTPYKTYPbI KPad MO*KHO 


* B pa6orax (5,6) Opima BbIBeqeHa opMya Aa STOrO OTHOWIeHUA T,,/T,=Cy/Z?,on*, 
He T, Opanocb us (1), a t,,— u3 nosyaMmupHyeckol copMysH! Monccona Aula HeliTpasbHOro 


iTOMa, B KOTOPOl 3aBHCHMOCTb OT YW He yuHTbIBaeTcH. BcmeqcTBHe STOTO 3aBMCHMOCTb OT } 
IBIACTCH OYCHb CHJIbHOH, TO ABHO MPOTHBOPeYT SKCMepHMeHTY (eC/IM CpaBHUTb, HampuMep, 
nektppt Zn u Znt++). Ha 3apucumoctb oT Z TakxKe HeAb3A MOMaraTLCA BCMeNCTBMe HeHaex - 
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ObuIo 6b OMpesemATS Y BMecTe C 1” 10 (PopMyiam (1) u (2), HCXOAA M3 NO0HKeH 
NepBbIX TPeX JIMHUM, WIM NepBbIX ABYX JIMHHM HW Kpad, HIM YAHTbIBAA OTHOU 
Hue HX BbICOT. OlHaKO B OOJIbUIMHCTBE CJIyYaeB YK BTOPAA JIMHHA BbIPAawKe 
HeJOCTATOUHO YETKO, MOITOMY TAKOM MeTOX MaJO IpHroyeH. } 
B aToii padore MbI aqUM HOBY!0 POPMYAY WIA Tp/too (BCE BLICOTHI Mpencre, 
JIAIOT COOOH ATOMHbIe KOSpPHIHEHTE NOPIOWeHHA TOMbKO B K-oOon04Ke), h 
TOpasd BbIBeeHa TAKUM Ke IlyTeM, Kak u (1), H NosTOMy ObecneuMBaeT Ty aU 
BO3MOXKHOCTb MPOBePpKH THNOTES, Je*KallMX B OCHOBe MeTO/a. q 
Kak W3BeCTHO, BEPOATHOCTb MepeXofa B eMMHUILy BPeCMCHH Pn C YPOB 
ls Ha ypoBeHb 7p 
2p2 
Pa a wen) ila nel 
re w(s)— MuIOTHOCTh M3JIYYCHHA Ha CAMHHUHBIM HATepBaJ SHEprHy, (Fe)1s, np 
MATPHUHbIMT 3JIeMeHT KOMMOHEHTHI fe PadWyca-BeKTOpa B HaMpaBJIeHHU NOs 
pu3alluH JIA mMepexoja u3 cocrosHuaA 1s B OZHO M3 cocTOsHMH np. CyMM 
pOBaHHe MpOWCXOAuT NO BCeM NpP-COCTOAHHAM WM YABaMBaeTCA H3-3a HaJMys 
2 ameKTpoHoB B K-oOosiouKke. PaccMaTpHBaeM J{MMOJIbHbIe Mepexofbl, Tak K‘ 
B IIpaKTHYeCKH BaxXKHbIX CJIyUaAX J\WIMHa BOJIHbI H3JyYeHHA BeMKa NO cpa 
HeHHIO C pajlHycoM OOaCTH 3HauTebHOrO NepeKpbiTua |s- UY NpP-BOJHOB 
(PYHKUMH (KOTOpbIM MO NOpALKYy BeMUMHbI HE CHJIbHO OTJIMYAeTCA OT oe 
K-o6on0uku). Ec py(s)de o3sHayaeT mucpepeHunabHylO BeEpOATHOCTh TO 
ye Tlepexoya, HO C MOPJIOWeHHeM KBaHTa OMpeyeJIeHHOH SHEPrHW Mexy & 
e-+de, Mw eCJIM UMeTb B BUY ee CBA3b C t,(€)—OpAHHAaTOH JMHMM Mors 
IWeCHHA JIA SHeEprHu &, TO 


a san, ue 
Sy = \ ta()d (een) = rey \, Pa (2) d (@— en) = 
oe oo 4nere Pe 
= matey BM op, eal alter 


C ApyroH cCTOpOHbI, H3BeCTHO, UTO aTOMHbIM KosppMuHeHT MoOrOILeH) 

t(e) B K-oOoul0uKe C NepeXoOJOM B HeNpepbIBHbI CcieKTp | 

4ne%e | 

t(s) = ch De | (re)as, e |*, ( 

rile (re)ys,-e —- MATPHUHbIN QIEMeHT Nepexoya B OJHO W3 COCTOAHHH Hell pe ppl 

Horo cimeKTpa Cc S9Heprvei ©—& . CyMMHpoBaHHe Halo MpOH3BecTH 4H | 

BceM /, HO BCJIeACTBHe JHNOJIbHEIX MpaBus oT6Opa CyMMa ocTaeTCA, Kak 

B (4), TOMbKO M10 BCeM &p-COCTOAHHAM (UH yABaHBaeTca). Torga ecm B Cy 

Max (4) uM (5) BbINOJHHTb WHTerpHpoBaHHe NO yrJIOBbIM KOOPAMHaTaM uM Cy 
MMpoBaHHe, TO 


> | (re)is, np |? = g \ PRs (r) Rup (1) dr’, 


HocTH Kosdipuunenta f(Z, n) = 4°/Z° B (1) u3-3a mpHOMxKeHHOrO MeTOma pacueta (cTeneHb 
B 3HaMeHaTevle ClelyeT yBeIMUMTb Ha 1, Tak Kak WIA T,, ClelyeT OpaTb aTOMHBIi, a He Mact 
BHI KoOSpPHIMeHT nNormoujeHia). Bo-BTopbix, ocTaeTca HeompesenenHoli KoHCTaHTa C, KO" 
pyl0 HYKHO HaliTM M3 Apyroro cleKTpa Toro %e aToMa JIM aToMa c 6M3KuM Z. B-TpeTbE 
IIpH BbIBOZe HE YYHTHIBAIOCb TO OOcTOsTeNbCTBO, TO (1) OTHOCHTCA K HHTerpasbHOli HHTeCHCE 
HOCTH JIMHHM MOTJOUeHH A (njomaqu) 9,,, a He K ee BbICoTe T,. Takum OOpa3om, 9Ta cbopmy 


He cMoco6cTByeT pellieHHIo Bompcca 06 OTHOIeHHH Tn/ Too. 

CaelyeT OTMeTHTb, YTO 3aKNIONeHHe, CleaHHoe B padoTe (5) o Tom, uTO cKauku K-nors 
I€HHA ATOMOB C MaJIbIM Z BO3PaCTAaiOT BCEACTBHe TOO, UTO BM€CTO HCTHHHOTO CKauKa 3) 
PHETCH OTHOMICHHE KOSpPuUNeHTa NOrMOWeHHA NepBOH CeAeKTUBHOH JIMHUM K KosdunHeH 
C AMHHOBONHOBO CTOPOHbI Kpas, OblIO OWHOOUHbIM. Bo-nepBbIxX, CaMa TeOpusa, ec yuec 
SKpaHMpoBaHHe, LaeT POCT HCTHHHOFO CKauKa C yMeHbUeHvemM Z, a He MOCTOAHHOe 3HaUeHE 
Kak 9TO ToKasaHO, Hampumep, B (). Bo-Bropbix, H3 Ta6mM Aad MaccoBoro KoapunneH 
NOPOWeHHA BHHO, TO SKCIE€PHMeHTaIbHbIe CKauKH, Bospactaioume c Z, oTHOCAT 


K MocTaTouHO jaeKoit oT Kpad oGacTH M MosTOMy XapakTepu3yloT MCTHHHBI cKay 
MOPIOWeHHA. 5 
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(ee) 


Dl (reise? = g [Ris (7) Rev () ar], (6) 


qe g—MOCTOSHHBI KOS@MUUMEHT, OMHAKOBbIii B OOeHX (hopMysiax; Rijs, 
Rnp, Rep —HOPMUPOBaHHble (MOCIeqHAA—B IWkaJie SHeEpruM) palMavbHbIe 
OCTABJIAIONIHe COOcTBeHHEIX (PYHKIMH COOTBeETCTBYIOWIUX COcTOAHHH.™ . 

Vv, B PopMysie (1) Obiwia Haliena us dbopmyui (4) u (6). Moxxo Opiio Obl TAKUM 
e o6pasoM u3 (5) u (6) HaliTH too. Ho Mbl mpegqnouTem Apyrol nyTb, KOTOpHIH, 
W3BeCTHOM CMBICJIe, 
onyckaeT O006meHua 
myume BbIABIAeT 
pa3sb c (1). Mmenuo, 
HUCIIOIb3yeTCA 3Be- 
THOe ABJICHHE MIPHMBI- 
\KaHHA J\MCKpeTHOrO HU 
jHempepbIBHOro * CleK- 
oe K rpaHulle C paB- 
ee IWJIOTHOCTbIO, JO- 
iKasaHHoe TeopeTHue- 
| CKH B Cly4ae BOLOPOa 
{j 
u 


(°) ,uTo 3ecb o3HauaeT 
i Oomee TOUHO 


for o(e) = 


E>EqQ 


9 
= lim——~_ . (7) 
noo ~n+1 7 en 
IIpu BprBogze dop-. 
Mysbt (1) quaa 9%, TaK- 
*Ke ObWIH B3ATHI BOLO- 
/pofononzo6upre dyHk- 
| UHM, OMHakO 3apsaAybl 
|HauaIbHOrO H KOHeU- 
HOrO COCTOAHHHM TIpH- 
| HHMaJIMCb . Pa3HbIMH, 
Tak 4TO  BbIBOLbI (§) 
H@JIb3A  HeNocpecT- 
|BeEHHO MPHMeCHHTb Kk 
| 9Tomy curyuaro. Ho (7) 
BCe PaBHO COXpaHseT 
CMY, TaK KaK JIA Ta- 
KHX (yuku (B Oomee 
oOuleM cy4¥ae MpoHs- 
BOsbHOrO 1): 


iio ker (7) == 
E> EqQ9 
ee a 10 ie sO are 
eae Vent ain Puce. 1. K-cnexrpbi normomenua Ar u Zn** B pacrsope. Cnou- 


(8) waa 2xupHad HHMa — oKCMepMMeHTaIbHad KpHBaA MOrsolle- 
HHA, TOHKHe JIMHHM — HCTHHHbIM Kpali HM JIMHHM MOPoMuleHHA, 
PaBHOMePHO B KaXKOM nyHKTHp —cyMMapHaa Teoperuueckad KpuBas. MecrTonoso- 
KOHCYHOM HHTepBaie %*KeHWe AMHHI M Kpad yka3aHO BepTHKAJIbHBIMH , WTpHxaMy 
3HaueHHii 7 uC TaKHM PORE NEON 
MOBeeHHeM B GeCKOHEYHOCTH, YTO MOXHO CilelaTb MOMINTerpasbHbIM mpe- 
Jlembubtii nepexoy B (6) u, ucmombsya (4) u (5), TeM CaMbIM JoKasaTb (7). Coor- 
Homenue (8) MOXKHO TIPOBeEPHTb C PYHKUMAMH, B3ATBIMH, HalpHMep, us (°). 
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Ec cbopmysia (7) BepHa, TO MpeyeJIbHbIM MepeXoAOM, HMeA B BHI, U1 
10 OMpeAeseHHIO, tT. = lim t(e) Hw nogctaBIaa B (7) Sn us (1), a api —! 
E>EQ9 
u3 (2), HaxoquM QopMyJy JIA too. [IpunuMaa JucnepcHoHHy!0 opMy JIMHH 
MOTIOWCHHA C NOJYWAPHHO Yn, UMeeM %, = TYntr. B pesybTaTe (HCnOWI 
3ya (1)) momyyaem okoHyaTebHy!0 cbopMyyly * 
T, 4? n®?— 4 ( 


= oo 
Tes wT, n 


rie Tp =2y,/Ry—wumpuna n-it amnun B puaoeprax. Jia mpnuoxweHHi 
aHanornuHo (4), HHTepnomupyem (9) H Ha Culy¥Yah HeILeJIOUMCJICHHBIX 1. 

C momourpr0 (2) u (9) MoxKHO H3 9KC 

TaOaunna 1 M€PHMeHTaIbHOH KpHBOH K-morJouK 

HHA OMpeeiuTb 1 un (Gonee no_pooH 

0 CaMOM MeToye pacuera cM. B pabore (2! 

nee n Sapsx aroma —- AOCBAICHHOM MPHMeHeHMIO STOTO MeTC 

ya). IIpu6nuxenua B 3TOM crocobe pac 

yeTa CBA3AHbI C BOLOPOONOMOOHOH MC 


Ne 9°49 4.0.0. jeabio. Hanpumep, elie mpH BpIBOLe Por 
Cle 1,48 BeO MyutbI (1), HCMOb3OBaHHOH HaMH, MIpr 
Br 1,25 +0,04 MeHAJIMCh BOAOPOLONOLOOHbIe PYHKUH 
Zntt 2,30 +2,0 


C pa3HbIM 3apAOM JIA HavaNbHOro | 
KOHeuHOrO cocTosHHH. Kpome tore 
€CJIH MepBble OPOMTLI KOHEUHBIX COCTOAHHH HaXOMATCA B OOMACTH C OJHHM 34 
pAOM, TO JaibHeluiMe OpOHTLI MoMakyT yxKe B OONacTb, rye Hn = |, u onH 
CaHHbIM BbILIe MeTOL aCT Kakoe-TO cpefqHee 3HaueHHe YY. | 

Jia SKCHePUMeHTaIbHOH MpoBepku 3TOFO MeTOa OblIM BHIOPaHb! CMeKTPI 
ATOMOB C H3BECTHBIM 3apaHee 3apAOM, KOTOPble NPeMCTaBJIAIOT JIA Hac CBOer 
pola sraoubl. PesyibTaTEI pacueTa BeIMYMHI 1 u addeKTHBHOrO 3apsya N — | 
9THX ATOMOB IIpHBeeHub! B Tab. 1. K-cnextppr Ar uv uona Zn*++B pacTBope moKa 
3auHbl Ha pune. 1. TouHocTh moycueTa BeJIMYMHLI N BUA, HaMpuMep, B cly4da 
Ar, re 10K a3aHo, 4TO pasHutta B O,05 qaer yxKe 3aMeTHOe yXYMIMeHHe aMMpoKcr 
MallHH, Tak YTO OWHOKa B STOM culyuae ~ 0,02, unu 2% ory. B Apyrux cneKTpa: 
OHa MOxKeT JlocTuraTb 10%. 3 Ta6n. 1 BuqHO, ¥TO Kak B TeX Cy4aAx, Pe OKU 
WaeTCA HYJIeCBOH 3apAy, Tak HW Aa Znt+, rye omUMaeTcA 3apAy +2, stot cno 
coO pacueTa 3apsjia, HECMOTpA Ha ero MpHOmMKeHHbIi XapaKTep, JaeT OUeH! 
XOpOUlMe pesybTaTHl. YUMTHIBAA TakKxKe COBNANeHHe PacueTHOH HW SKCMePpHMeH 
eioraict: 3TH (aKTbl MOXKHO CUMTATH NOATBEPRKAeHHEM H HOBO cop 
mMyvibt (9). 


@Musnyecku MHCTHTYT Tlocrynuso 
Bonrapekow AkayemMuH HayK 15 VIII 1959 


VMucTuTyT peqKHX 9J1eMeHTOB 
Axkaylemuu HayK CCCP 


UWHMTHMPOBAHHAS JIMTEPATYPA 


1W. Kossel, Zs. f. Phys., 1, 119 (1920). 2 L.G. Parratt, Phys. Rev., 56, 29 
(1939). §9.E. BatumtTetu, K.U. Hap6yrr, Usa. AH CCCP, OXH, 1945, Ne | 
fl. * OnE. Bat tims ey, P. i. B.apuaermin K. Hap 6y7tT, TAH a 
1003 (1951); 78, 39 (1951); KKOT®, 23, 593 (1952). *9.E. BatumrTetu, P. J. Bz 
pumeK wu, Ky Vs, Hap 6y 77), IAB o79, 2259(1951), $p. Jl. BapwucKkut 
9.E. Batumtrenu, K.W. Hap6yrrt, JAH, 82, 355 (1952). 7 Handb. d. Phys 
24/1,1933, S.480. * Y. Sugiura, J. Phys. Rad., 8, 113(1927);A. 3omme pbeuap] 
CrpoeHve aToMa M cneKTpbl, 2, 1957, erp. 113. °® Handb.-d. Phys., 35, 1957, S. 101, 11¢ 
0p. JI. Bapwuckunh, E.T. Hanxaxos, Ys. AH CCCP, cep. cbus., 24, No 4 (1960) 


* OOpaulaerT Ha ceOA BHUMAHMe TOT (aKT, 4TO (OcOOeHHO, eCM CUHTaTb COOTHOUE 
uve (7) BepHBIM H B Oosee OOmleM Calyuae) KOHKpeTHEIi BU, 3aRucHMocTH F(Z, n) opmy 
ut (1) or Z, 4, KOTOpbIit MoxeT ObITh H3BeECTeH HETOUHO, He OyAeT BAMATH Ha 3aBHCHMOCT 
oT 4 topmyuEr (9). 
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Jloruayn Akayemun nayr CCCP 
1959. Tom 129, Ni 6 


° 


THEOSHSHKA 


C. J. KOPAH, H. 11. MACE4HHK u J. 0. CyJITAHOB 


PA3JIMAUHE B MEPHOJAX CEMCMHYUECKHX BOJIH, 
BO3BY KJAEMbBIX TPH MOJ3EMHbIX B3PbIBAX 
WU 3EMJIETPACEHU AX 


(I]pedemaeaeno, akademuxom H. H. Cemexoeoim 16 IX 1959) 


Celicmuueckne 3alvcu, MOJIyYeHHbIe pH MOULHBIX MOJ3EMHbIX B3PHIBAaX XH- 

/MHUCCKUX BSPbIBYATbIX BEMLECTB Ha SMMILCHTPaJIbHbIX PaCCTOAHMAX JO HECKONb- 
KMX TbICAY KHJIOMeTPOB, ObIIM MCMOJIb3OBaHbI AIA BbINCHeCHHA XapakTepa yac- 
TOTHOTO ClleKTpa ceHCMM4eCKHX KOJIeOaHH, BO3Oy2KaeMbIX B 93TOM CuIy4ae. 
Bombo wutTepec npesctaBseT CpaBHeHve JaHHbIX O Mpeoblalaoulux mepuo- 
‘Wax celicmMMyecKUX KOJIeOaHH MPH B3pbIBAX HM MPH NOBEPXHOCTHbIX 3eMJeTpPA- 
‘C€HHAX, IKBUBAJICHTHbIX MO CBOeH HHTCHCHBHOCTH. 
19 XII 1957 r. B 09 uac. 00 mun. 00 cex. no rpHHBu4ycKOMy BpeMeHH B 
00 KM Ha 1oro-BocTOoK oT cTaHuuH Appicb TaliKeHTckoH xejlesHol oporn 
(p = 42°12’ 15”N, A = 69°03'02",59 E) c Hay4HEIMH UerAmu Obl mpo- 
w3BeeH B3pbiB 1000 TOHH aMMOHUTa. Sapa pasMelliaicA B KaMepe WaxTHI, 
MpoWfeHHoK B raMHax, Ha riyOuHe 40 M. IIpu B3ppBe OO6pa30Basacb BOpOHKa 
rayOuHow 50 M wu paguycom 100 M. 

25 III 1958 r. B 09 uac. 00 Muu. 00 cek. m0 rpHHBHYCKOMY BpeMeHH B paloHe 
Iloxposcka Ypasbcexoro (p = 60,2° N, A = 59°,9 E) 6pi0 B30pBaHo 3100 Touu 
AMMOHUTa C IlebIO paspaOoTKH pycJoBoro KaHaJia OOuleH AaHHOH 1100 mM. 3a- 
pa pasmemltasca B 31 KoJioque riyOuHoH 10—15 M B BOJOHACHIINeHHBIX CKaJIb- 
HbIX Mopofax. IIpu sToM B3pbIBe CeHCMMYeCKHe 3alHCH Obl MOJLyYeHbI Ha celi- 
cmuyeckux craniwuax CCCP, ®unaanguu, Wseyuu, Muzuu, Adpuxu u CIA. 
Hau6omee yaseHHolt cTaHiMeH, 3aperMcTpHpoBaBlleH MpAMy!O MpOLOMbHYIO 
Bony P wa SMIeHTpasbHOM paccTosHuH 8980 KM, sABJIAeTCA craHiiua IOpuKa 
(CUA). 

B CCCP sanucu B3pbIBOB ObLIH MOyYeHbI Ha cc HcCMorpadax pa3JIM4HbIX TH- 
MOB: LIMPOKOMOJOCHbIMU celicMorpadamu KoucTpyKunu JI. I]. Kupuoca (CK), 
Oolee UYBCTBHTCIbHBIMA MOJepHH3HpOBaHHbIMH celcmorpad@amu (CKM) u Jp. 
na wene nacrosmet paOoTh MCHOuJIb30BaJIMCb TvlaBHbIM OOpa3s0M s3allHcH 
celicmorpados CK, Tak Kak HMCHHO ia STON alMapaTypbI NOyueHb! AaHHble AA 
3eMJIeTPACeHHH u, KPOMe TOO, 9Ta allMapaTypa ABJAeTCA HanOoOJIee WIMpOKO- 
HOOCHOH C paBHOMepHOM MomocoH NponyckaHusA B AManaso0He Mepuoxos or 0,2 
No 12 cex. u mosTOMy HavMeHee MCKaxKarollen. 

Tipu noggemubix B3pbiBax ObWIM SaperHCTpHpOBaHbl BCe THIIbI BOJIH, KOTOpbIe 
B030YKTaloTcA MPH 3eMJIeTpACeHHAX C OUAraMU B paHUTHOM CJloe. Ha 3anucax 
CTaHIlMH, pacnOJIo*KeHHBIX Ha STMMIMeHTPa/IbHBIX paccToAHUAX Ao 1000 kM, mpu 
B3PbIBaX OblwIM 3aperHCTPUPOBaHbI FOJOBHBIe MpeJIOMJIeHHbIe BOJHbI OT rpaHuly 


B 3eMHO Kope: ocafo4¥Had Tova —rpanurTHpii cok (P, S), rpaHuTHE — 
OasanbToBnii con (P*, S*), rpaxnulwa Moxoposuyuya (Pp, Sp), a TakxKe T0- 
BePXHOCTHbIe BOJIHbI. CBeqeHHA O rogorpatbax OObeMHBIX BOJIH HM CTPOCHHH 3eM- 
HOt Koppr B Cpequeit Asuu, MOyYeHHbIe M0 TaHHbIM MOILHbIX B3PbIBOB, IIpUBe- 
qenpt E. M. BytoscKoit u Ap. B oTueTe «Il ogorpapbl celicMH4eCKHX BOJIH HW HeKO- 
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TOpble OCOOCHHOCTH CTPOeHUA 3eMHOM Kops! B CpesHeli A3unv M0 aHHbIM 3allk 
celi MOUIHBIX B3pbIBOB)*, a TakxKe B paooTe (1). 

Ha 2nMeHTpabuBIx paccTosHHsAX cBbile 1100 KM Obl 3aperHCTpHpOBaH} 
IIPAMBIe MPOJO/bHbIe BOMHEI P, IpAMbIe MOMepeyHble BOJHbI S M MOBEPXHOCTHBI 
BOJIHEI L. ; ; 

Ha puc. | a npuBegena POTOKONUA 3aNHCH NPAMOH BOJIHbI P celicmorpado! 
CBK-M npn s3ppipe B Apnicu. Ha pur. 16 u 6 mpuBeseHbl 3amucn TOPH3OHTAab 
HBIX celicMorpados (cocTaBasiomad B-3) B3pbiBa B Tloxposcke YPpaJIbCKOM H 
paccrosuuu 1440 xm: 6 — celicmorpacdom CIK-M u a celicmorpadoM Ci K 
coctaBisioulaa B-3 aABAeTCA MpOAObHOH WA MaHHOM CTaHUHH. Waa STO 2 
ctanuuu ua puc. le mpuBeseHa Toxe MposoubHad cocTaBisioman (C — 
3anucH KaBKascKoro 3eMJeTpscenua (p = 43°N, A = 41°,0 E) 5 VII 1958 r 


5 K 


aT 0 GUN = 0D km 
Aa— 
Puc. 2, ZapucumocTb nepHoga MpoOAbHbIX BOH OT SNMUeHTpabHOFO paccToanHs. LA 3eM- 
metpscenwit: 1 —pomna P, 2—sonna P*, 3—sonna P,; gua Bappipa 19 XII 1957_r, 
4—sonHa P,. Uups aq rouxamu — ray6una ouara; wmcbpEl nog TOUKaMH'}— HHTeHCHBHOCTE 


M; K —ouar B Mpegzenax 3eMHO Kopp 


B Q2 yac. 05 Muu. 57 cek. Ha paccrosHuN 1350 KM celicmorpadom CI K. To sean- 
uHHe HHTeHCuBHOCTH M B3ppiB B Iloxposcxe Ypampcexom (M—~4) u paccmatpnu- 
Baemoe 3emMJeTpaceHne (M~4?/,) ormuuaioTcaA Ha ~*/4; CYA M0 JaHHpIM puc. 2 
u 3, Takad pa3sHula B HHTCHCHBHOCTH JIA 3eMJIeTPACeCHHH He OKa3aJia ObI 3aMeT- 
HOrO BJIMAHHA Ha MepHosbl ceicMH4ecKUX KoOIeOaHHh. 

B paccMaTpHBaeMoM CJly¥ae, KaK 3TO OTYETHBO BUAHO Ha puc. 1, Ha OMHON 
M TOM Ke SIHMICHTPaIbHOM PaCCTOAHWM TepHO MOBePXHOCTHOM BOJHEI NPE 
B3pbIBe B 5 pa3 MeHbllle, 4YeM MepHO NOBEPXHOCTHOM BOJIHbI Mp 3eMseTpsACeHHH. 

UroObl HMeTb BO3MOXKHOCTh CpaBHUTb MpeoOwiagaoulue nepHosy celicmu- 
YeCKUX KOJeOaHHH MPH MOASeMHBIX BSPbIBAaX C NpeoOsaqawuluMu NepHoyamy 
CeHCMHUeCKUX KOJeOaHHi NpH SeMJeTPACeHNAX, ObIIH OOpaboTaHE! 61u3KUE 
MOBEPXHOCTHBI€ SEMJeTPACCHHA, SalluCaHHbie Ha cTaHWuH DpyxHse celicmorpa- 
cbamu Tuna CK B nepsom nowyroguu 1958 r. Pesynpratb o6pa6oTkH STHX 3eMJe- 
TpAaAceHHi cBeyeHbI Ha puc. 2, 3u 4. Ilo umetoulMMca JaHHbIM He/Ib3A YCTAaHOBHTE 
HaJIM4He 3aBHCHMOCTH MepHOXOB OOEMHBIX BOJIH OT SNMIWCHTPaJbHOrO paccTos: 
HHA, TIyOMHBI ovara uM BenuuuHE! M. Ecnu Takasx 3aBMcMMOcTb cyllecTByeT 
TO OHA, BEPpOATHO, C1a6an, HM UTOOBI ee BLIABHTb, HY2KHO OouIbIuee UNCIO Habito: 
WeHHuH WM ropasqo OOMbiWIaA UX TOUHOCTb. ’ 

{ust MpOMOMbHOH BOJIHBI (puc. 2) semneTpaAceHu c M~3—5 B untepBan 
STIMIEHTPaIbHBIX PaccToAHHH 100—1000 KM nepnogE B COJIbIIMHCTBe cryuael 


* Oruer Oryena ceficmonoruu Uucrutyta MatemaTuku AxKayemuu HayK Y3CCP, 1958 r. 
4284 
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DRAB OOOO EEO maet 
: Verney De namaparraa anit Cs on ‘ 
ARP LE POA ANN Rid Fananilicdiiidiinatontensth chee a ae PAD pen Leg PP! se Ags dem vhs pani’ 
me IND Nr pf nd ttt DANS SEAN AA A ; 


MeloT SHayeHHA oT 0,6 Jo 2,0 cex. IIpofoububie BOJHbI Mp B3pPbIBaX Ha TeX Ke 
aCCTOAHHAX (CM. SKCMePHMeHTaJIbHbIe TOUKH 4 Ha pHc. 2) HMeIOT MepHOAbI OT 
),2 no 0,8 cek., T. e. MpuMepHO B 3 pasa MeHbILe. 

Murepecue OTMeTHTb, 4TO NepHoOsbI BOMHEI P, HeECKOJIbKO MeHbIle TepHOOB 


omn P* u P, 4TO Moxer ObITb CBASAHO C MCHbUIMMH 3HaYeHHAMH Koadiu- 
WeHTa NOTIOWLEHHA B OOOOUKe MO CpaBHeHHIO C 3HaYeCHHAMH eFO B PpaHHTHOM 
Oa3aJIbTOBOM CJIOAX. 
TIpogonbupie BomHE! P GbwiM 3aperMcTpHpoBaHbl celicmorpadamu CBK-M 
Benuodda. Ha 3anucax sTHx mpHOopoB BUAMMBIe NepHosb BoH P sexKaT 
B Manasoue oT 0,5 Jo 1,5 cex. CormacHo WaHHbIM (”), MAHHMaJIbHbIe 3HaueHHA 
NepHOXOB BOJIH P WIA MOBePXHOCTHBIX 3eMJeTpAceHHuH 1—3 ceK., T. e. MpH- 
MepHO B 2 pa3a Ooublle, 4eM PH BSpHIBax. 


G 
100 L204 JUG 4G I00 bU0 100 B00 G00 KM 
4—~> 
Puc. 3, 3apucumoctb lepHofa MONepeqHbIX BOTH OT STIMILeHTPaJIbHOrO PpaccTOAHHA JIA 3eM- 


neTpaceuuu: J — pomua S92. ponna’S*,, 2 — noma Sy (octambuble O6O03HayeHHA Te Ke, 
uTO Ha pHc. 2) 


Jia monepewHpix BOJIH (pc. 3) 3eMJIeTpACeEHHH Ha SMMIEHTPaJIbHbIX pac- 
cTosHux Zo 1000 km nepvoy MeHseTCA NpHOMM3HTeIbHO OT 1 Wo 3—4 cex. Cpas- 
HHTb 9TH SHAYeHHA C JaHHbIMM M0 B3PbIBAM Ha SHAYMTe/bHOM MHTepBasle STIM- 
WeHTPabHBIX paccTOAHHl He yMa/lOcb U3-3a TPYAHOCTH BbieeHuA MOMepedHbIX 
BOJIH B CBA3H C MasIOH pa3pelIeHHOCTbIO OOJIbUIMHCTBa MOMYYeHHHIX 3anuceli 
B3PbIBOB Ha mpHOopax tuna CK. Ilepwoxn npaAmpix nomepeynpix BouH S Ha 3a- 
mucax celicmorpados tuna CIK-M nopsgyxa 1,5 cex. 

J] MOBepXHOCTHBIX BOJIH, 3AperHCTPHPOBaHHbIX Ha WIMpOKOMOOCHOH an- 
lapatype Tuna CK, pa3iMuve B MepHosax WIA 3eMJeTpACeHHM HM B3PLIBOB Hal- 
Ooulee 3HauHTemIbHO. Ha puc. 4 3aBHCHMOCTb MaKCHMaJIbHOFO NMepHvoya noBepx- 
HOCTHOH BOJIHbI pH 3eMJIeTPACeCHHAX OT SMMWEHTPasIbHOTO pacCTOAHHA Jana 

3 


cormacuo (*): Tw ~0,85V A. Ha6mogzenua Ha cranumn OpyuHse corsacyiorcs 
c sToh 3aBucHMocTbW. Ilepuox noBepXHOCTHOH BOJIHbI Ha 3aMWCAX apbICcKOrO 
B3pbIBa B HHTepBase pacctosHHH 300—1100 km paBen 2-+0,5 cex. IIpu stom 
TepHod, mpakTH4ecku He H3MeHAeTCA Cc paccTOsHHeM. Takue Ke 3HaYeHHA JIA 
MePpHOROB MOBeEPXHOCTHBIX BOJIH MOJIYYeHbI MpH B3pHiBe B IloKposBcKe Ypaub- 
CKOM Ha SMHUeHTpaJIbHbIX paccTOAHHAX JO 2200 km. 
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Takum 06pa30M, KaK BUHO U3 paccMOTpeHHA puc. 4, Ha PacCTOAHHH OKO 
200 Km nepnok NoBepXHOCTHOH BOMHBI Mp B3pbIBaX IIpHMepHO B 2 pasa MeHbIN 
MlepvOa MOBeEpXHOCTHEIX BOJIH Tp 3eMuleTpaAceHHH, Ha pacctrosHuH 1000 kM — 
IpuMepHo B 4 pasa, a Ha paccrosuun 2000 Km — mpuMepHo B 5 pas, Mp STON 
Kpalinve 3HaveHHA Hue He NepeKpbIBalorca. 

Tor cdaktT, 4YTO HepHo MOBepXHOCTHbIX BOJIH IPH PaCCMOTPeCHHBIX 3/,eCE 


NOJ3CMHbIX B3pbIBAX HE H3MeCHAeCTCH C PaccTOAHHeM, BepOATHO, OOYCJIOBJICE 
OUCHb Y3KHM CII€KTPOM S35THX 


BOJIH, UTO NOLTBepKAaeTca Ha- 
JIM4HeM B MOBePpXHOCTHOH BOWI- 
He JWIMTeIbHOTO Wyra koueOa- 
HHH. 

Ha ocnopaHuu HaOsr0jeH- 
HbIX JIAHHbIX OBO BbICKa3aHO 
IpeANOJO*KeHHe, YTO BbICOKOYAa- 
CTOTHbIN CMeKTpaJIbHbIM COCTaB 
KOsIeOaHHH TPM B3pbIBaXx, MO- 
BHJMMOMY, OOYCJIOBJICH MaJIbI-. 
MM pa3MepaMH MWCTOUHHKa HU 
KPpaTKOBpeMeHHOCTbIO efo JleH- 
CTBHA lO CpaBHeHHIO C pa3- 
MepaMM ou¥ara HM JWIMTebHO- 
CTbIO ero JeHCTBHA Ip 3eMJie-. 
TpACe€HHAX. STO mMpenosmow*Ke- 
“it 300 tan S00 bdo Eno i000 T0 Loading += YA COTacyeTcA C TeopeTH4e- 

‘ 4— ckumu pacuetramu B. VW. Ken- 

Puc. 4. 3apucumocth MaKcHMabHoro mepvoya mo- wiMc-bopoKa (*), corjmacHo KO- | 

fepramerin sony or _oprugnrpanidoro pacrTome TopuM us-sa pasminll B Daag 

ea pee plaeaes (i ccencionbaeode Mepax OFaTS eae 

TOUKH) BOJIHbI UpH B3pbIBe JOJIKHBI! 

HMe€Tb MeHbIUHe NepHOAbI, vem: 

NOBe€PXHOCTHHl€ BOJIHbI pH 3eMJIeTPACeCHHAX, CCIM MepHOLbl OOBeMHBIX BOJIH HF | 
UX SHEPruA BTOM H JPyroM clyyaAX PpaBHbl. ODTOT BbIBO TeM Oovlee BepeH, 

4TO, COrIaCHO MPHBeJeHHbIM 3fleCb SKCN€PHMeCHTAJIbHbIM JlaHHbIM, MepHoO pr 
OObEMHEIX BOJIH IPH MOJ3eCMHBIX B3PbIBAX MeHbIwWe, YEM IPH 3eMJIeTPACeHHAX. 

TlonyueHHble JaHHbIe OTHOCHTeEJIbHO pa3JIMUHA B NepvMoyax MOBepXHOCTHBIX 
BOJIH MMeIOT BaxkHOe 3HaYeHHe, Tak KaK JlalOT HOBbI NpH3HakK, NO3SBOJIAIONLMM 
HaJe2KHO OTJIMYMTb 3alHCb B3PbIBa OT 3aNHCH 3eMJeTPACeHHA. OTOT HOBBIEE 
IIPH3HaK, B COUCTAHHH C paHee H3BECTHbIM METONOM HACHTHPUKAaLNH 3eMJIeETp ACe- 
HHH MO pacipeseeHui0 3HaKOB B NepBOM BCTYIJICEHHH MpOJOJbHOK BOJHBI 
Ha CTaHIMAX, OKPYy2KaloOul[MX SMMIeCHTP, TaeT BO3MOXXHOCTb MpaKTHYeCKH BO 
BceX CJlyuaHX OJHO3HAYHO pacnO3HaTb 3alHCH B3PbIBOB cpeyu 3anncer 
3eMJIe€TPACeCHHH. 


t 


Mxctutyt dusuxu Seman um. O. 10. LImuzra Iloetynua10 
Axkajemuu HayK CCCP 16 IX 1959 
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Jloxnaygn Akafwemun nayr CCCP 
1959. Tom 129, N 6 


PEOPHBHKA 


E. Jj. KOPAKHH 


SABHCUMOCTb MEXKAY TPABHTALMOHHbDIMM AHOMAJIAAMM 
BYTE HW MOUHOCTbIO 3EMHOHM KOPbI B OBJIACTH 
ATJIAHTHYUECKOLFO OKEAHA 


(II pedcmaeaexo axademuxom JI. H. Mlep6axoeum 17 VIII 1959) 


CBASb Mey PpaBUTalMOHHBIMH AHOMAJIMAMH VM MOL[HOCTbIO 3EMHOM KOppr 
ACCMaTPHBaslacb HeOsHOKpaTHO. b. A. Auypees (+) yKa3an Ha mouTH wHHel- 
yO 3€BHCHMOCTb MexKly aHOMaJIMAMH Byre H MOULHOCTbIO 3€MHOH KOPbI Ha 
HTHHeEHTAaX. HyseBpim 3HaveHHAM aHOMawINH Byre, no Bb. A. Auypeesy, coor- 
TCTBYeET MOL[HOCTb 3€MHOM KOpbI NopstKa 30 KM, a H3MeCHEHHIO MOULHOCTH 
ppt Ha 10 KM — Pa3HOCTb aHOMAJINH CHJIbI TARKeCTH B CpeqHeM 100 mru. 

P. M. Jlemennukas (?,*) mpHBOLNT nNodyyeHHy!0 e10 SMNUpHYecKy10 (opMyuly 


H = .35 (1 —‘th 0,0037 Ag), (1) 


TOpaA, WOxasyu, Solee TOUHO OTParxKaeT COOTHOWeEHHE MeMKAY MOLMLHOCTHIO 
MHOM Kopp! H uv aHomamuamu Byre Ag ua Matepukax. Kak noka3aJu pesyuib- 
IThl TVIYOHHHOFO CeliCMHYeCKOrO 30HAMPOBAHHA, MpOBeACHHOTO B WeHTpasbHOM 
a3saxcTaHe 0, pykopogfcTsom JI. H. Kasanau (*), 3aBHCHMOCTb MexKJy MOLI- 
NCTbIO 3EMHOHM KOPbI WH AaHOMaIHMAMU Byre XOpOulo COOTBeETCTBYeT allMpOKCUMH- 
BaHHOH cbopmyute (1) P. M. Jlemennuxon 


H = 35 — 0,126 Ag (2) 


TOpad MoyyaeTca Npu MavIbIxX 3HaveHHAX 0,0037 Ag, T. ec. B HHTepBase 
200 ru, M BEIPamKaeT JMHeMHY!IO 3ABHCHMOCTb Me2Ky MOLLHOCTbIO MJIOCKO- 
PaeMbHOrO MPHTATHBaIOllerO COA HU BbISbIBAeEMOM STHM CJIOCM AaHOMaJIHeli 
Mbt TAxKecTH. Buryncienne rryOuHbI NoBepxHoctn Moxoposuyunya mo copmy- 
(1) qaer npu cpaBHenun c riyOuHaMH, OMmpeevieHHbIMH CeHCMHUeCCKHM MeTO- 
M, CpeHIOIO KBalpaTuyeckyio OMMOKy --6,3 KM, B TO BPeMA KaK BHIUHCIeHHe 
-OObIUHOH chopMysle MpHTAKeHHA OeCKOHEYHOPO MIOCKO-NapaJJIebHOFO CON, 
aJIOrHYHOH YMpouleHHOH (dbopMyvle, IIPHBOAHT K cCpelHeH KBajlpaTHuecKoH 
1MOKe OKONO +2,5 KM, T. e. MaeT MyuMHH pesyabTatT. Ilosromy aBrop mpex- 
YUTAeT MOMb3OBaTbCA OOee MpOCTOH BTOPOH PopmMyvoH. 

B 1957 r. aprop HacTosiiel CTaTbu BHIYHCIMI MO rpaBHMeTPHYeCKHM JaH- 
M ryOuny noBepxHocru Moxoposuynya WIA HeKOTOpBIX OOmacTeH ATaHTH- 
Koro OKeana (°), ONMPasch Ha Pe3yIbTAThI CelicMHYecKNX paOoT, MpoBeleu- 
X aMepUKaHCKMMH HCceAOBAaTeIAMH B palione BepMyACKuxX OCTPOBOB H Bila- 
bl Hapec (1°,11). Ecan npHHaTb, YTO AHOMAJIHH CHIbI THXKECTH OOYCIOBIEHbI 
IbKO pesbedom nopepxHoctu Moxoposuyn4a, TO WIA BHIYHCIeCHHA ee PIYOUHBI 
KHO IIPHMEHHTb OOMLEUSBECTHY!O (POPMYJY MPHTA2KeHHA O€CKOHEYHOTLO MJIOCKO- 
AIIJIEJIbHOTO COA: 


H=H,—>% = H, —RAg, (3) 


» H — rayOuna nopepxuoctu Moxopopuunya Ha uccleqyemMoM NyHKTe; H,— 
JO6unHa noBpepxHoctu Moxopopuyn4ua Ha ONMOPHOM IyYHKTe, H3BeCTHAaA M0 CeH- 
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‘CMH4eCKHM JlaHHbim; Ag — pa3HOCTbh aHOMaJIMH Byre Ha ONOpHOM ¥H Hccuesy, 
MOM IIyHKTax; ¢ — H30bITOUHAA MIOTHOCTb MOAKOPOBOTO COA, 


4 , 

k = Info ( 

Ecau 3aBucuMocTb aHoMamHit Byre OT MOUHOCTH 3CMHOM KOPbI M3BeCTH 

TO 0 dbopmyste (4) MOxHO OMpeeHTh U3ObITOUHYIO MIOTHOCTh MOMAKOPOBO! 

COA G. 

K HacTosmemy BpeMeHH OnyOHKOBaH pA paooT, MOCBALLEHHBIX Hs yen 
CTPOCHHA 3EMHOH KOPbIB OKeaHHecKUXx OO aCTAX CeHCMHYECKUMH METOLaMH ( 

VUcnonbsya G6omee 50 celicmuyecKHX MYHKTOB B C€BepHOH 4acTH Aqua! 


KM‘ ° 


a Se eee ae ere ra! 
100 LM Lg JOO 400 IG MEN 


Puc. 1. Tpacbax saBucumocru anoMaHit Byre OT MOMHOCTH 3eMHOH 
) KOpbI B cepepHoh ATaHTUKe 


THYeCKOFO OKe€aHa, MOXKHO MOCTPOUTh rpa*uK 3aBHCHMOCTH MexKLYy aHOMaJIHAM 
Byre, BbmuvCICHHbIMH C MJIOTHOCTbIO NpoMexyToUHOrO c0a 2,8 r/cm? (°), 
riyOuHOH moBepxHocTtu Moxoposuynya JIA 9THX MYHKTOB (cM. puc. 1). 

[pacduk mpesctapasaer co6oli mpamy1o AMHUMIO, OOpasyIollylo Cc OCbio aOcuM 
yroul, 3aM€THO MeHbLINH, 4eM Ha rpaduxKe Bb. A. Auypeesa (1). M3mMenenutio an 
MaJIHH CHJIbI TA2KeCTH MpuMepHo Ha 100 mrt cooTBeTCTBYyeT H3MeHeHHe TryOuH 
mosepxHocTH Moxoposuynya nox ATs aHTH4eCKHM OKeaHOM B cpeJHeM Ha 3,3 KI 

MuTepecuo OTMeTHTb TOT (PakKT, YTO H3MECHEHHE AHOMAJIHM CHJIbI TAXKECTH 1 
100 mri Kak Ha MaTepHKax, TaK H Ha OKeaHaX BbI3bIBaeTCA OMHAKOBBIM OTH 
CHT€JIbHbIM H3MCHCHHEM MOLLHOCTH 3€MHOM KOpbI Ha 22%, Ha KOHTHHeEHTAaX 9’ 
BbISbIBAeTCA H3MC€HEHHEM MOLLHOCTH KOpbI Ha 10 KM, 4TO cocTaBaaeT 22% | 
CpeHeH MOWHOCTH KOHTHHEHTAIbHOM KOPbl, paBHOl 45 kM. Ha okeanax — 4 
MeCHeHHeM Ha 3,3 KM, 4TO TakxKe COcTaBIAeT 22% OT CpeAHeli MOULHOCTH OKeaH 
YeCKOH KOPbI, paBHol 15 KM. 

Vcnonb3ya COOTHOMIeHHe MexKY MOULHOCTbIO 3CMHOM KOPbI WH aHOMaJINAl 
Byre, nowlyuenHoe u3 rpaduka puc. |, nowyyaem no dopmyse (4) u36nITOUHY 
MJIOTHOCTh Ha rpaHune Moxoposuynya os = 0,72 r/cm?. CneqopaTenbuo, mp 
HUMasx MJIOTHOCTb Oa3aiibTa o;= 2,8 r/cm®, cnekyeT CUNTATb MIOTHOCTh cy6crT 
Ta o2= 3,52 r/cm?. 

CpapnuBan rpaduK puc. | c rpaduxom B. A. Anmpeesa, MoxHO Buse’ 
4YTO B OKe€aHHY¥eCKOH OOsaCTH CpaBHHTeIbHO HeOOsIbUIOe H3MeHeEHHE MOLLHOC 
3€MHOH KOPbI BbI3bIBaeT Oolee 3AMETHOe H3MeHECHHE AHOMAJIMM CHIBI TAKEC 
YeM Ha KOHTHHEHTAX. OTO OObACHACTCA, OUEBHAHO, PasJIMYHeM B CTPOeHHH JB 
THMOB 3€MHOH KOpPbl — OKeaHHYeCKOrO HM KOHTHHeEHTabHoro. OxeaHnueck 
KOPa COCTOHT B OCHOBHOM H3 OasabToB. [paHuTHbili cmol 3fecb, Kak mpaBMi 
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H. 


CyPCTBYeT, a MOII[HOCTb OCaJ{KOB O4eHb MaJia (He Oomee 1,5—2 Km). CrenoBa- 
JIbHO, PPaBHTAIHMOHHbIe AKOMAJIHH Ha OKeaHax OOYCOBJIEHbI JIHLIb H3MeCHEHHeEM 
WLHOCTH OasaibTOBOrO COA, HMeloOULero MMOTHOCTH 2,8 r/cm?. OueBuyHO, 4TO 
w%Ke HeOOMbUOe H3MCHCHHE MOULHOCTH STOFO COA OyAeT BbISBIBATb 3aMeTHOe 
MeHeHHe rpaBMTalMOHHOrO MOA B OKeaHaX, YTO MbI HM BUMM Ha puMepe ce- 
pHoh AtTiaHTuKu. 


Mockosckuii rocyapcTeeHHblii yHHBepcuTer Tlocrynuo 
um. M. B. JIomonocoga 14 VIII 1959 
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Jlonzangm Akagemun nayx CCCP 
1959. Tom 129, Ne 6 


TEXHHYECKAA PH3H 
l. A. CBET 


HOBbIE METOJIbI ONPEXJEJIEHHA KOIPOHIMEHTOB 
JIYGEMCHYCKATEJIBHOM (OTPADKATEJIbBHOM) CNOCOBHOCTH 
MW HCTHHHOM TEMMEPATYPbI CAMOM3JIY4AWLWIEM 
MOBEPXHOCTH 


(I]pedcmaeaeno axademuxom T. B. Kypdtomoeoim 14 VIII 1959) 


IIpHHlnmvaibHEle H TeXHHYeCKHe TPYJHOCTH OMpedeeHHA JIyYeHCHyCK. 
TEJIbHOM CHOCOGHOCTH BelleCTB C MaJIOH TEMJONPOBOAHOCTbIO WH paClwaBoB Mf 
BbICOKHX TeMMepaTypaX MeTOJOM NOMOCTH YepHOrO Tesla OOULeEH3BeCTHEI. 

B (1) amu Obl omucaH MeTOX MOYyAWHOHHOH peduekTometpuH. Ilom 
YCHHbIe ITHM METOJOM 3HAaYeCHHA JIYYeHCMyCKaTeJIbHOH CNOCOOHOCTH 3epKaJ 
PaclaBJICHHbIX MeTaJJIOB WIA BHAMMOM UH O1H3KOH UH*pakpacHow OOmacTe 
cmekTpa (°) OKa3aIMCb B YOBJICTBOPHTeEJIbHOM COrlaCHH C HMeIOWMMHCHA JIHT: 
PpaTYPHbIMH JaHHbIMH. C [pyro CTOPOHb!, MPH Au@dy3HoM xapaktTepe oTpami 
HHA HCCIeyeMOH MOBePXHOCTH H3MepeHHe OTPaKeHHOFO H3JIYYCHHA CBA3AE 
C Cepbe3HBIMH 3aTpy{HeHHAMH. Mcnomb3soBaHne cibepHyueckux 3epKaa H TOM 
ccbep Co ChellHaJIbHbIM OTPaxKaIOULHM MOKPbITHEM YaCTO HE TOJIbKO TEXHHYECK! 
HO H MpHHIUHMHaIbHO H€BO3MOXKHO. 

IIpuMepoM ABIAeTCH BaxKHbI WIA WpaKTHKu Cayuali onpewenenHua sayy 
HCIYCKAaTeJIbHOM CMOCOOHOCTH MOBeEPXHOCTH BelllecTBa, HaXOJAIerocd MPH BI 
COKOH Temlepatype, B TOM UHCe MPH Nepexoje H3 OAHOTO arperaTHOrO COCTO:! 
HHA B [pyroe (miaBleHHe, KPHCTamIM3aluA) H 2p. EcrecTBeHHbIe TPyAHOC! 
B J[Hala3OHe BbICOKHX TeMIepaTyp HakJlabiBaloT Ha MeTOA MOJYJAWHOHHC 
pe@sIeKTOMeTPHH, HCMOJIbSYIOWMH TOHKHe CBeTOBbI€c MYYKH, TpeOoBaHHA TIL 
T€JIbHOH IOCTHPOBKH, OTCYTCTBHA BJIMAHHA MeHHCKa Ip. 

B OMNHCbIBaeMOM HW2KE MeTOJe, O10%KCHHOM OXHOBPe€MCHHO B OCHOBY H3M 
peHHA MCTHHHBIX Temmepatyp (°), 9TH 8aTpyAHEHHA UCKsMOUAaIOTCA*. CyntHOC’ 
PpaCCMaTPHBaeMOro MeTOMa 3aKIOUaeTCA B TOM, UTO HCKOMBIe 3Ha4eHHA cne 
TPpaIbHOH JIYYeHCIYyCKaTeIbHOH CMOCOOHOCTH CaMON3yYalollel MOBepXHOC’ 
OmpefeAOTCA He 10 aOcOMIOTHOH BeIHYHMHE KOS*PPUIMEHTOB OTPaxKeHHA, a 1 
OTHOWEHHA MOCIENHUX WIA YYaCTKOB CMeKTPa, B KOTOPbIX OJHOBPeMeHHO H3M 
PAIOTCA COOTBETCTBYION[He APKOCTHBIC HIM UBeETOBLIe TeMMepaTyPHI STOH 
BePXHOCTH. 

O6o3HayHM yepe3 Tysi.n UH T'52, Man COOTBETCTREHHO IBETOBbIC HM APKOCTHE 
TeMlepaTypbl, OMpeweseHHble B yuacTKaX CHeKTpa co 3HaveHHAMH ac*pdbeKTH 
HbIX JJIMH BOJH A; H hp, A YEPe3 7, On U &, En — KOSPPHUMEHTHI OTPaxKeH} 
M JIYYeHCNYCKaTeJIbHOM CMOCOOHOCTH JIA STHX %Ke OOsacTeii cneKTpa. Bi 
3aBHCHMOCTH OT OTPaKaTeJIbHbIX CBOHCTB H3s1yualollei MOBepXHOCcTH, KauecT) 
fOCTHPOBKH, C NOMOLLbIO MOAYJAMHOHHOrTO pedseKTOMeTpa MoryT ObITb 13M 
PeHbI OTPa?KeHHble (B JaHHOM HallpaBJeHHH) MOTOKH MOAYAMpOBAaHHOTO 13 
YCHHA B COOTBETCTBYIOMWIMX yuacTKax cneKTpa. Takum oOpa30m wMoryT Opr 


* IIpHMeHeHHe JaHHoro MeTO_a AA onpexenenua Kospuunentos mponyckaHusa, 
“YaCTHOCTH TaMeH, OyjleT 2aHo B ChelmMabHOL cTaTbe. 
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Po {—e 

sey mre ae () 
oa 1{—€s ome 

eT ew (2) 


in. 2. 
IIupometp xe ABOHHOrO cHekTpambHoro OTHOUWeHHA (°) HAH YBa WBeTO- 
bIX OWXPOMATHYECKHX MHPOMeTPa MO3BOJIAIOT H3MePHTb B TpeOyeMoM Ha- 
paBJIeHHH 


Te1.2 = Tits = ARS In= , (3) 
A eesis = mee — Ap»,3 In = ’ (4) 
me 
Ae Mas deods t. 
Ade = i OC ee iiss 14380 w-rpaz. 


CoBMecTHoe pelleHHe ypaBHeHnii (1) — (4) mosBomneT BEIUHCAHTb YCKOMBIe 
HaY€HHA £1, €,€3 H WCTHHHOM TemMepaTypbl H3yyatoulel NoBepxHOCcTH T yer. 
ONaran AA yoOcTBa asbHeEHWHX BbINHCJICHHH UYBCTBUTeJIbHOCTh OO6OHX 
(MpOMETPOB NO WHana3soHy OAMHAKOBOH, T. €. Ay = Ay = A, OOO3HAUAA 


(Tepe ee ae ace 


ne 11B1,2 182,38 
CS Sy a eS 
ocyie MmpeoOpasoBaHHi Nosyuaem 
zap A 4— ab —2amQ-+ V (1—ab)?— 4amQ(1-+ b) . 5 
en 2a (aQ — b) y (5) 


fecb m= | —a. 

VUcnonmp3ya BMecTo Ty51,2, Tys2,3 COOTBETCTBEHHO 7'1, Tas, U3MePAeMbIe 
PKOCTHBIM NHpOMeTPOM C 2~PPeKTHBHBIMH JIHHAMH BOJIH Ay, Ag H OHO OT- 
(OWIEHHE fo/py= A, HCKOMbIe 3HAYeCHHA £3, &2 H Tycr MOMKHO ONpeWeNUTb U3 
OBMe€CTHOFO pellieHHA ypaBHeHHkt (1), (6) u (7) 


i Tuer + By Ine, (6) 


Doog == Laer +e les, (7) 
me 
By res hy/Co, Bs = he/Co. 


IIlpaxTuyecknit HHTepec MpeAcTaBJAIOT Tak2xKe HEKOTOPble KOMOHHALLHH OnH- 
aHHbIX BaPpHaHTOB, HallpHMep ompeflesmeHve 21,& H Tycr NO 3HAYCHHAM TPNeX 
CNM4HH: 91/92, Tusig H Tay HH Tye *. 

IIpu de/ok = 0 uw u3nyueHHH, HMeIOlleM B HCMOJb3yeMOu O6sacTH CHeKTpa 
apakTep ceporo, CBOMCTBeHHbIM OobUIHHCTBY OKHCIOB (’,°), B TOM 4nCIe pas- 
WYHOrO poya KepaMHYeCKHM MaTepHalaM, B HalMCaHHbIX BbILNe BbIPAaKeHHAX 
)—0,a = b = 1. B 9rux cayuanx IA OnpedeneHHA SHaYeHHH yyencnycKa- 
IbHOH CNOCOOHOCTH CleyeT MOMb3OBATbCA BTOPbIM HJIH TPCTbHM BapHanTamu 
acCMaTPHBaeMOro MeTOsa. 

JIA MeTaJIOB 9KCIePHMeHTaJIbHaA MpoBepKa aHHOrO MeTOa Obwia Mmpo- 
eHa B OIH3KOH UnpakpacHol OOacTH CNeKTpa Ha AeTaIbHO H3yYeHHOH ps- 
OM HCcIeqoBaTemel (cM., HampuMep, (°)) MOBePXHOCTH JICEHTOUHOK BOMbipa- 
oBpoH mamnpr **. VismepeHua MpOvsBOAMIuCh IPH 3HaveHuAX sdPeKTHBHBIX 


* B atom cmyyae, aHaslorHuHo mepBomy BapHaHTy, WedecooOpasHoO HCHOAb3OBaTb ApKOCT- 
if HM IBeTOBOli MMpoMeTpbl C OAMHAKOBO! YYBCTBUTeEMbHOCTHIO Mo AMana3soHy (Bz = Aj,2), 

e€. pH Ag = 2 A4. 

** Jlamna tuna JIT-1 rpanyuposanacb B ma6opatopun BHMMMa 9. A. Jlanunoit. 
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quiuu BomH 0,75; 1,1 u 1,8. [lorpemmmocth ompegxeneHHbIxX 3HaveHHH Tim 
NpeBblllala 3HavYeHHi CyMMapHOL MOrpeuHOCcTH MMpOMeTpa ABOMHOFO CneKTpad 
Horo OTHOWeHHA (°), rPpalyHpOBKH TeMMepaTypHOH JIaMMbI HW ONpeweueHHA OTH 
menu au 6b *, 

AHaJIOrMUHble pesybTaTbI MOy4aloTCA MPH NPHMeHeHHH MepBoro HU BTOP 
rO BapHaHTOB paCCMOTPpeHHOrO MeTOa WIA HEOKHCICHHOM MOBepXHOCTH pa 
MMaBJIGHHOrO HHKeIA, KOOaIbTa, 2%ee3a M Ap. 


VMuctutyt metannypruu um. A. A, Batikosa Ilocrynu10 
Akayeman Hayk CCCP 1 VIII 1959 
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. A. CaBet, Tp. Kondepesunu mo (u3.-xXHM. OCHOBaM Mpous3BoscTBa cTalH, 2, 19. 
aM Gra Mapua, J. 5. C pert, JAH, 108, Ne 1 (i956). * 7. A Ceet,B.B. Tp 
H, C. Tl. HapsatuKkun, Moxyaaunouuptat pedmextomerp pica Haq. re CCC 
1958. 5 J. A. Caer, [Ipo6memat Meranaypruu, M3g. AH CCCP, 1958. ’6 A.A. GBR 
Ast. cauq. Ne 117752, 1958. *R. Alegre, Silicates Industr., 23, Ne 5, 353 (195% 
®’F,. Desvines, Rey. d'Optique, 33, 10 (1955).® J. De Vo S; Physica, Ne 10, 6 


(1954). | 


* Boruucienua BbinomHaAmuch B. T. AcoubKnHbim. 
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oxaaym Akagemun nayr CCCP 
; 1959. Tom 129, Ni 6 


XUMUA 


0. K. BOPAHOBA, A. Hi. WEPJIOBA u axazemux A. A. BAJIAHWH 
KMHETHKA JIETHAPOTEHH3ALMH BYTHJIEHA 


Kak uspecTHo ('), erufsporenusaluio OyTHeHa MOXKHO NPOBOANTb C pa3- 
aBJICHHEM a30TOM, BOJAHDIM NapoM WI Mp NOHWXKeHHOM JaBnenun. Bee Bo3- 
OMKHbIE BapnaHnTb! MpoBeMeHHA Mponecca Onlin paspa6oTaHbl aBTopaMu 
TaTbu(?). Metox mpopeneHua nmpouecca c pasOaBnennem OyTuIeHa BOJAHBIM 
apOM HMeeT psi NPeHMYyLLeCTB Nepey APyrHMH MeTOJaMH BOTHOWEeHHH NosBoAa 
ella, MpOCTOTbI annapaTypHoro ccbopMeHuA Mpouecca, a TakxKe BbIAeIeCHHA 
MpOAyKTOB peaKUHH. 

B panee ony6uKoOBaHHOl paOote (*) Oba usyyeHa KUHeETHKa JlernAporenu- 
3alluH OyTHJIeHa Haj, XPOMOBBIM KaTaJIM3aTOPOM pH MOHW2KeCHHOM JlaBJIeHHH. 
Bio ycTaHOBeHO KHHeETHYeCKOe ypaBHeHHe, KOTOpCe uMeeT BHI (°): 


[CaHs] 
[CaHe] + D2z,14,] ’ (1) 


Uga=R 


re Ug— CKOpOcTh Jernaporennsannu, k — KOHCTaHTa CKOPOCTH, Z,— OTHOCH- 
T@JIbHbIM alCOPpOUMOHHbIN KOSPUUHeEHT BELIECTB, NapWualbHoe aBMeHve KOTO- 
PbIxX O6O3HaveHO Yepes [A,]. 

_ Wlernoga u Dmexeuxuii (*) usyuanu KMHETHKY Jeruyporenv3annu 6yTuena 
Hal aJIIOMOXPOMOBbIM KaTaJIH3aTOPOM HM HallwiH, YTO KMHETHKA OMHCbIBaeTCA 
ypaBHeHvem, O1U3KHM K ypaBHeHHw (1), HO C ApyruMu 3HaveHHAMH KOsd@uuven- 
TOB B 3HaMeHaTene ypaBHenus (1), CUvTaA HX OTHOLICHHEM KOHCTAHT CKOpocteli 
peakuuh. YpaBHeHHe UMeeT BUI (°*): 


We = ee tele) . (2) 


ABTOpbI OLHAKO He YUHTHIBAIOT aNCOPOUNIO H OTMeYAIOT, YTO NOOaBeHHe BOLO- 
powa u OyTaqneHa He OKa3bIBae€T 3aMETHOFO BUIMAHHA Ha CKOPOCTb peakllHH. 
Takoe 3aks10ueHHe PPOTHBOPeyHT HaWUM HabstoMeHHAM. Kak Opin0 Halizeno, 
6yTanveH afcopOupyetca Ha aJICMOXPOMOBOM KaTaJlH3aTOpe, OTHCCHTEAbHbIL 
acOopOuHOHHbI KOS@HUMeHT erO BeEMUK H C NOHHKEHHEM TeMMepaTyPbl YHC- 
JeHHOe 3Ha4eHHe ero BOspacTaerT. 

Hactosimee uccmelopaHve NOCBALIEHO H3SyYeHhIO KHHETHKH JervyzporeHus3a- 
Hu OyTHeHa Hal CMeWWaHHbIM OKHCHBIM KaTaH3aTOPOM NpH pasOaBseHHH BO- 
AAHBIM NapoM. Bpwih walienbl alcopOuMOHHbe KOS(@UIUWEHTLI MpPOLyKTOB pe- 
aKIMM, KOHCTaHTbI CKOpOCTH peakUHH B UHTepBane Temnepatyp 580— 
620° u onpefesenbi TepMOHHAMHUeCKHe SPYHKUMN Wpomecca — H3MeHeHHe CBO- 
6omHOH SHEprHuu, TeNNOcOsepxKaHHA WH ZHTPOMNMN aCOPpOMMOHHOTO BbITeECHEHHH 
C KaTaJIMNTHYeCKH AKTHBHOM NOBEPXHOCTH KaTaM3aTOpa. 


OKCNepUMEHTANTbHAA YaCTb™ 


ONBITEI MpOBOLUHCh MO MpoTOUHOMYy MeTOAy B MpHOope, OMvcCaHHOM paHee 
(*). Ucxozupie yrnepofopoxsl SyTHeH H STHeH Obi NONyYeHb! H3 COOTBETCT- 
BYIOULMX CNUPTOB NyTeM JerusporenvsalwH UX Hal OKMCHIO aJIOMMBUSA MH OUN- 
Wanucb pasronkon wa annapate Tlozumbusaka u Ha KOOHKe THMa KONOHKY Jie: 
Buca; OyTamvenH pereHepHpoBasca H3 TeTpaxop6yTaHa pH fekcTBuM WHEKAa 
B CHUPTOBOH cpese; BOMOpOL OpascaA 9AEKTPONMTHYECKMH. Vcxoxnpii o-6yTHeH 
coxepxKan oxono 7% B-OyTHena. KonTakTHbI ras pasronsvicA Ha ammapate 
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[loq6unbuska U avanM3MpoBaicsa Ha BUAOM3MeHEHHOM pHOope TuNMa Opca. Ci 
jep2kanue Oyraquena B kaTausaTe OMpefeAOCh MO MasleHHOBOMY anrHApHy 


B allmapare Byummapuna. OOnempl rasa MpHBOAMIMCb K HOPMaJIbHBIM Y! 
nopuamM (HTJ). Onsir 


pee C UHCTbIM OyTHJIeHOM 
Ma co cmecimMu OyTHeHa 
140 140 MpOkyKTaMH peakIuH (Bi 
g b jopowom u GOyTaqHeHon 
ee ee TIPOBOAWIMCh MIpH pas 
100 10, 6aBJIeHHH BOAAHBIM 1apo} 
| B oTHOueHHH 1: 10 mov 
cd “44 CO CKOPOCTbIO MponmyckKé 
5g em Husa 22 o6beMa Ha OObe 
KaTalu3aTopa B 4¥ac.Onb 
4D 40. TbI IpOBOAWIHCh c 2 M 
KaTaslH3aTopa. 
- 4 OnbutTh cO CMé 


CAMHM OyTHAeH) 
c BOoyopoxzom. Jn 
OMmpeesIeHHA OTHOCHTEWE 
Puc. 1. Kpuppie sbitecHeHHa OyTHMeHa BOZOpOOM HbIX aJlCOpOWUHOHHBIX KC 
asPPuWHeHTOB BOOpOR 

H3MEPeCHEI CKOPOCTH Aerufporenusaluv OMHAPHbIX CMeceH OyTHIeH — BOOpO, 
B TAKHX 2Ke YCIOBUAX, Kak Mc UNcTHIM OyTHIeHOM. [TpomenTHoe comepxaHHe BO 
qopofla B CMecu BapbupoBanocn oT 21,8 0 75 Mon. % (Ta6n. 1). Ha puc. 1 us0 


Og 4a 00 8 ty 90 2 40 60 8 j00r, 
Cytg 0 80 60 49 20 0 Cytg 80 60 40 20 a 


Ta6Oauna 1 
Tlerupporenusauua OuHapHblx cmeceli OyTHeH — BOROpOR 


ocTaB cMecH 
< "i Anasmu3 rasa, 06. % 


T-pa MO. % Kosuy. Ci, 
oc H3 1 « cMmecH, 
C,H, Hz CO, | C.+Cy SE | CoHan 9 C.He be 
600 400 oo NAG, 86,3 WARS a oz 105 
78,2 24,8 0,6 WA, 8 26,2 AO Sia 86 
50,4 49,6 0,4 46 ,2 50,8 250) B57) 54 
25,0 | 75,0 = 24,0 75,2 0,5 2,9 29,5 
625 400 “= 2,4 76,2 18,0 Pt 12,4 155 
Wy) 1e2458 Dine; 63,2 Gi eee die, 40,8 134 
01,0 | 49,0 ee 42,4 Hone. 1,3 (ei 89,5 
24,6 19,4 0,6 22,0 74,4 1,3 4,8 47,9 


OpaxkeHa CKOPOCTb OOpa30BaHHaA OyTalveHa B 3aBMCHMOCTH OT COCTaBa CMeCr 
np 600° (a) u 620° (6). Wopma nomyYeHHbIX KPHBbIX, PaCMOIO*KeHHEIX HEMHOPC 
BbILMe aVIMTABHOM TpAMOM, MOKa3sbIBaeT Ha OJIM3OCTh aCOPOWHOHHLIX KOSpDE- 
UMeHTOB BOMOpONa H OyTHeHAa. 

OnmbTbh cO CM€CAMH OyTHAeHA c OyTaauenomM. Bey 
H3MepeHbI CKOPOCTH AerHAporenusalHu OnHAPHbIX CMecel OyTHeH — OyTaqner 
mp TeMmepatypax 580, 600 u 625° (ra6n. 2). Conepxxanue OyTafqMeHa B cMecaX 
BapbHpoBaocb OT 26,4 fo 92%. Oru OMbITbI NOKa3aIH, YTO Ha KaTasIMsaTOpeE 
MpOMCxORuT OOpasoBaHue OyTaqveHa HU ero pa3ssmoxKeHHe. C NOBbILIeEHHeM TeMMHe- 
PaTypbI M C yBeMYeHHeM COsepxKanHA OyTaqueHa B CMeCH pa3zOKeHHe OyTaHe- 
Ha BO3pacTaeT, KaK 9TO BUAHO U3 pu. 2, J. [na Toro uTOGnI yuecTb pasOKeHHeE 
OyTaqMena, Tak %Ke Kak B (*), ObWIH MOCTABMeHBI OMbITH CO CMecaMu OyTaqMeHa 
€ STHJICHOM B TeX >Ke YCJIOBHAX, KaK C 4NCTHIM OyTHeHOM. IIpu sTOM HMeNOCE 
B BHAY, 4YTO 3THJICH B 9THX YCJIOBHAX He paslaraeTCaA HW 4TO 3f,eCb MOET OBITE 
TOIbKO pasqomeHHe Oyraquena. Onpirsl c OyTHeHOM -+ STHIeEHOM NOKa3aaH, 
uTO, KaK HM BbIWe, pasmowenne OyTaquena BO3pacTaeT C MOBbILIeHHeM Temuepa- 
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TaOanua 2 


Tleruyporenusauna ONHApHBIx cmeceli 


CocTaB cMecH, 


T-pa, Mos. % Ananu3 rasa, 06. % Koaun eee 
Ge. ~ u3 1 «1 CMmecH*, 
C,H, é6.H, CO, C,H,+C,H, C.H, | H, Cn Han 2| G,He MJ 
Bytuaeu—6yrTayneu 

580 400 — 0,6 89,6 HeT 9,2 0,6 8,3 oY Aa) 

50,2 | 49,8 0,6 79,8 0,4 10,6 3,0 45,3 —1,5 
600 400 — ee 87,0 — 10,4 Noe 95) 105 

73,6 |26,4 3,4 81,4 0,6 ay 2,6 DA ae 72 Bio 

06,2 | 43,8 GrOre 762 0,6 42,8 4 35,4 —7,0 

32,0 | 68,0 7,8 U5 0,4 13,6 6,4 46,9 —40,5 

8,0 | 92,0 8,0 73,4 0,4 HOAs 3), (yal —122,0 
625 | 100 — 2,4 76,2 — 18,0 Paral 1274 455 
73,6 | 26,4 0: 12,4 0,6 17,4 4,0 23,0 50 

53,2 | 46,8 6,0 66,2 0,6 49,7 Syail 30,3 —15,0 

32,0 | 68,0 8,4 70,0 0,6 Pons 4,8 45,2 —69,0 

8,0 | 92,0 | 10,0 66,4 0,4 16,2 7,0 57,8 —105,5 

ITHXeH—OyrTrayuenH 

| 580 49,6] 50,4 0,6 51,6 45,8 0,6 1s 48,4 —16 
» 600 75,4| 24,6 a Berl 28,4 65,0 1,8 1,8 peso rat — 8 
47,4| 52,5 2,0 53,4 41,6 42 ‘hfe, 48,9 —29 
29,8| 70,2 | 4,4 67,0 25.6 0,8 Die 65,6 —5O 
» 625 75,4| 24,6 1,6 28,7 64,4 Dae aed) Dano —15 
We 47.5152.5| 2,61 “ot.4 | 42 17458) 4,9 | 486 —45 
» 29,8] 70,2 4A6 65,8 20,8 1,6 De 63,5 —90 


a.” Undpbt co 3HaKOM MHHYC_NOKasbIBalOT KOJIMYeCTBO pasoxKUBUIerocA CyHe. 


ypbI HC yBemuueHHeM COMepxKaHHA OyTayuena B cMmecu (puc. 2, 2). Ha ocHo- 
@ 9KCMePHMCHTaIbHbIX MaHHbIX, Obla HalieHa NonpaBKa Ha pasoxKenne by - 


‘aveHa H BHeCeHa B in wn 
aHHble, MOJIyueHHble 160 160 
oO cMecaMH OyTHJIeHAa C 0 40 
yraguenom. M3 xpu- 

of / Obi BBIUTeHEI a 120 
puppie 2u nomyyeHbr ~ WO 100 
puppie 3 (puc. 2) c 90 a 
YeTOM pasJIOXKeHHA 

yrayuena (a — mIpH 60 60 
00° x 6 — pu 625.)r 40 410 


O6cyxAeuHHe 7 
a nes es M\,60 80 100 
pesyTbTaToOB she 


0 
W™® 60 80 100 Ct, = CaH, 
= CoH 60\40 20 0 C,Hg 


G0\40 20 0 


Pacueta  OTHOCH- 40 40 4 

reJIbHbIX aCOpOMHOH- £0 40 

HBIX KOSCPPHUMEHTOB 

43 ONBITHbIX MJaHHbix 8 8 

10 W3MePeHHIO CKO- 700 100 
pocTreHi leruyporenu- 00 A 
3AM OWHAPHbIX CMe- 

eH ©~OyTueHa c Oy- 140 40 
rayIMeHOM H C BOLOpO- 160 60 

{OM MpOH3BOLNICA 10 

bopmyvie ): Puc. 2. Kpuspie pbirecHeHia OyTHieHa OyTaqueHoM 
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Oe PS 


:=(2—1)/C—), 


rile oH m YHCNO MONeH OOpaz0BaBleroca NpOyKTa peakWMH IPH MponycK 
HHH UHCTOFO HCXOJHOFO BeleCTBa HW CMeCH C P-IIpOWeHTaMH pearHpytolllero B 
IleCTBa, B CMeCH C MpOAYKTOM peaKUHH, MIA KOTOPOrO OMNpefeAeTCA 2. O 
HOCHTCJIbHbI ANCOPOUMOHHBI KOSPPuUWHeHT OyTaqvena Obi HalieH PaBHb 
4,9 mpu 580°. C noppmienuem Temmepatypbl 10 620° z, yMeHbiaeTcA AO a4 
OTHOCHTeNbHbIM ANCOpOMHOHHbIH KOS@DUUMeEHT AA BOMOpOZa UMeeT OCT 
TOUHO OpesemeHHoe 3Ha¥eHHe Z3= 0,8, KOTOPOe He 3aBHCHT OT TeMMepaT 
pbl B HHTepBane 580—620°. KuneTuka Rerugporenusauu OyTHeHa paccd 
THIBaaCb H3 9KCMeCPHMEHTAJIBHBIX JAHHbIX Ha OCHOBAHMM OOWerO KHHeTHYCCK 


42 ro ypaBHeuua (1). B 9T0 ypaBHeHHe He BX 
JuT pa30aBHTeb BOAAHOH Nap, NOTOMY UT 

sf Kak ObIJIO MOKa3aHO B MpeABapHTeJIbHbIX OM) 
Tax MO H3YYeHHIO BJIMAHHA BOAAHOFO Ma} 

| af. Ha mpotecc, pas6aBseHve BOAAHDIM NapOM 
S99 oTHomeHHH 1 : (9—15) Mon. cHHXKaeT 1a; 
Pp UHabHoe JaBMeHve yrvieBowopoya, He OK 


48 SbIBaH BJIMAHHA Ha CKOPOCTb peakI{MH. 

39TOM OTHOIIe€HHH pa30aBJIeHHe BOJAHBIM M1, 

47 POM aHaOruuHO pa30aBJICHHIO HHEPTHBIN, 
‘ ra3aMH, TaKMMH KaK aproH HJM a3s0or. 

ne N46 Ue 120 2 IIpu 580° KoncTaHTa CKOpOcTH peakUy 

4.794 6biia Halifena paBnol 7,26, npu 600° 9,3. 


mpu 620° 12,1. Mexay Ig k. u oOpaTHon at 
COJOTHOH TeMMepaTypOH CyllecTByeT JIMHEl 
Had 3aBMCHMOCTb, KaK 9TO BHZHO 3 PHC. « 
TOUKH YKa{bIBaloTCA Ha NPAMYtO. OHEPrHA AKTHBAWMH, PaCCUHTAHHaA U3 KO!) 
CTaHT CKOPOCTH peakUHH, Oblia HaleHa paBHoH 19,1 kKan/Mon wu mpexaKkcm 
HeHUMaJIbHbIM WieH ypaBHeHua AppeHuyca HalieH paBHBIM 5,75. | 
HaxoxKeHHe OTHOCHTEIbHbIX aCOPOUMOHHBIX KOSHILHeEHTOB HW HX TEM 
PaTYPHOH 3aBHCHMOCTH NO3BOHIO MO H3BeCTHBIM opmysiam (’) paccuntat 
H3MeHeHHe CBOOOHOH SHEPrHH, TenocoxepxKaHuA UH 9HTpoNuU (Tabs. 3), a: 
Ta6auna 3 
Kouctanta ckopoctu &, mu TepMoquHamuyeckne dbynKunu AF, AH u AS 


Puc. 3. Sapucumocts lgk, or o6pat- 
HOH aOcomioTHOH TemMepatypbl 


T-pa, °C See yc ae Za AF, Kan AH, kKan AS, Kan/rp/mon 
560 Seay! iso —3330 
580 7,26 4,9 —2690 18.4 22,8 
600 Ges 3,7 —2267 ‘ 23,9 
620 dyes) 2,9 —1877 2407 


COpOUMOHHOPO BbITeCHeHUA OyTHIeHa OyTaqWeHOM C AKTHBHBIX IeCHTPOB Ka’; 
JIH3aTOPpa. Bxoysaue B ypaBHeHHe (1) OTHOCHTEJIBHBIE alcopOlvOHHbIe KO3C 
(puuNeHTE! OyTHeHa, OyTaweHa uM BOXopofa mpu 580° oTHocaTca MexKI 
coOoH, Kak 1:4,9:0,8 u mpu 600°, kak 1 : 3,7: 0,8. 
VWucratyT opranuyeckoli xumun um. H. JI. 3ennucxoro Toctynuno 
Akajlemuu HaykK CCCP / 2 VIII 1959 
UWHMTMPOBAHHAS!: JIATEPATYPA 
*O.K. Borgauosa,B.T. DexoposBan gp., COopn. crateli Hayy.-nccn. paé 
3aB. CK Tnasxayyyxa, Ne 1, 11 (1940). 2 A.A. Banaugun, H. J. 3enuucku 
H Ap., WKIIX, 14, 435 (1941); Kayayx w pesnna, Ne 4, 4 (1941); KIX, 15, 129 (194% 
BAJA Bada Ha BH, Onk Borgauoesa,A.U.Ueraosa, Mss. AH CCCP, OXI 
1946, 497. *H. A. Wheraospa, C. A. Tmexenxu ti, KX, 28, 1280 (1954 
5A. A. Banauyun, Tp. Beecoiws3x. copenl. 10 KomnueKcHot xUMHUeCKOi nlepepaoor 
HepraHblx rasos, M3q. AH CCCP, 1956. ® A A. Banaugun,O. K. Bornanos 
A. Tl. [Weraosa, Use. AH CCCP, OXH, 1955, 723. 70. K. Bornzauos 


A.A. Banaugun, A. Tl. Weraosa, Use. AH CCCP, OXH, 1957, 787AL Ames 
TaHHH, KKOX, 31, 745 (1957). 


1296 


} Wornann Akagemun nayr CCCP 
1959. Tom 129, N 6 


XHMHA 


JI. A. KOQWHA 


KOJIMYUECTBEHHOE OTPEAEJIEHHE APOMATHYUECKUX 
AJIbAETHAOB B JIMATHHTAX 


(ITpedcmaenexo axademukom A. II. Buxoepadoeum 17 VII 1959) 


XHMHYeCKHH COCTaB JHTHHTOB ONpeemAeTCA NOPOMOH ApeBecuHb! HU WevIbIM 
OMIJIEKCOM BHELWHUX PakTOPOB (xapakTep MHKpOopbl, yCMOBUA 3axOpOHeHHA 
pepecuub!). CrelyeT, OfHaKO, NOMHUTb, YTO OCHOBHbIM HCXOJHBIM BeELLeCTBOM 
}pH OOpas0BaHHU JIMTHHTOB ABJIAeCTCA JIMPHHH Kak HaHOowlee ycTOMuHBad 4acTb 
pepecuHbl. C sTOH TOUKH3PeHHA HaM MpelcTaBAAeTCA WHTePeCHbIM usyYyeHHE 
POMaTHYeCKHX aJIbAeruOB JIMFHUTOB, XApaKTePH3yYIOULUX HCXOMHbIN JMTHuH.OG6- 
JelMPHHATbIM MeTOOM OMpeeIeHHA AaPOMATHYeCKHX CTPYKTYPHbIX CMMHHIL UT- 
HHa ABJIACTCA OKHCJICHHeE JPeBeCHHb! HUTPOOeH3OJIOM B IeNOUHOH cpele nox 
apsleHHueM. MpeliqenOepr ucortp. (7), Pu66epr u corp. (*) paspa6oTanu STOT Me- 
Of WwiA OoMbUINX HaBecoK ApeBecuubl. Jia pa6oTbI C MaJIbIM KOJIMYeCTBOM Ma- 
epvana CroyH 4 Baangenn (?) npeqiomwunw MUKpOMeTO, NOSBO AION 3Ha- 
MTeJIbHO YMPOCTHTb BCe OMepalluH HM COKPaTHTb BpemaA onpenemenua. ABTO- 
bl HCNOIb3OBaIH XpOMaTorpaduio Ha OyMare JIA pa3sleeHHA ableruyosB u 
MeKTPOPOTOMeTPHYeCKHH METO AIA HX KONMYECTBEHHOFO OMpeleeHHA. OTOT 
€TOX NO3BONAeT padoTaTb C HaBeCKOH ApeBecuHb! 50—100 mr. 

B cBoeli paOote MbI HCNOIb30BaIH MeTOX CroyHa HW BaHfeiia C HEKOTOPbIMH 
3Me€HeCHHAMH. CroyH HW Buanes ucnob3yioT WIA HaHeceHHA Ha Oymary As 
spoMaTorpaduu WeIOUHyIO peaKUMOHHY!O CMeCb Nocie HUTPOOeH3ObHOrO 
)KUCJICHHA H HEHTPasIU3yIOT €€ HENOCPeACTBEHHO Ha Oymare, B TOUKe HaHeCeHHA, 
1popoaa Gymary Hay uawiKol Ilerpu c wefAHOK yKcycHoH KucnOTOH. B npouec- 
€ paOoTh! MbI yOeAHJINCb, YTO TAKOH CNOCcOO HaHeCeHHA PacTBOpa H HeHTpasHsa- 
IMM He JlaeT XOPOWHX pesyibTaTOB. Jeno B TOM, YTO MPH HaHeCeHHH WeOUHOrO 
JACTBOPA YACTO MPOHCXOMAT paspbIB OyMarn B TOUKe HaHeCeHHA; Mp HelTpa- 
IM3alHH MATHO OYCHb CHJIbHO PaCMJIbIBaeTCA, YTO 3aTPyAHAeT MOcNeAyroulee 
aseNIeEHHe aJIbleruqOB HW NOMYYeHHeE JOKAIbHBIX NATCH Ha XPOMaTOrpaMme. 
Kpome Toro WenouHad peakUHOHHAA CMeCb COJepXUT OONbWOe KOJIHUECTBO 
sBICOKOMOJICKYJISPHBIX BeLLECTB, OCaKMaIOUlMXCA MPH NOMKUCMeHHH HM OCTAIO- 
[XC B TOUKe HaHeCeHHA MPH MpOxoxKLeHHu pacTBopuTesA. OTH BeLLeCTBA 
IPCNATCTBYIOT YETKOMY JBYKEHHIO aJlbJerHOB 3 TOUKH HaHeceHHA. 
_WUcxons uz sToro, Mb HeHTpasH30Bau WeNOUHOH pacTBOp B NpoOupKe Ao 
laHeceHua Ha Oymary. Pa3OaBsleHHA OCHOBHOrO PacTBOpa Mp 3TOM ONMAacaTLcx 
i@ MPHXOMMTCA, Tak Kak JA Helitpanusauuu 1 ma pactBopa TpeOyeTca 
),15 Ma meqsnHoH yKcycHoH KucnoTE. Haxxe MbI NpHBO,MM NoxpobHoe onn- 
‘aHHe MCTOJUKH, KOTOPOH MBI NOJbSOBaJIHCb. 

Ileno0uHO-HHTPOOeCHZSOMEHOS OKUCHEHNE. TuaTenbuo 
I3M@JIbBUCHHbILi MaTepHasl SKCTparupoBasica cMecbio cnupT — Oex3ou (1 : 1) 
Ia ylanenua cmon. BpicyeHHaa oGeccmMoleHHas Hapecka (100 mr mome- 
alacb B CTaIbHEIe GOMObI O6beMoM 4 MJ HM 3aHBaacb 2 Ma 8% NaOH u 
12 mn uuTpo6ensona. CoyepxxuMoe TUaTeIbHO NepemelvBaocb, OomObI 
WIOTHO 3aBHHUMBAaJIHCb HM MOMelLaucb B ABTOKIaB. PeakilMA OKUCJICHHA Ju- 
ach 2,5 uac. npw 160° u 8 arm. Ilo okonyuaHHH peakiMH cofepxKuMOe 
‘axKNOH OoMObl MepeHOCHOch B WeHTpHyxHyIO MpoOupky Mu WeHTpudyru- 
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posanocb. 3 nazocaxounoli xugKocTu Opanocb | Ma u mpHOaBasazoce 0, 152 
JleqaHOH yKCyCHOH KHCOTHI. BaimaBuini ocaqoK OTJeia/ICA WeHTpH 
pannem. HayocayouHad xuAKOcTs KkomHYecTBeHHO (20—100 m1) HaHOCHaa 
Ha OyMary Jd xXpomaTorpaduH. 
XpomatTorpagua. PacrBoputeib: meTposeHHpi 

(100—120°) — an6yrunospiii shup — Boga (6:1:1). Tament 
neTponeiupii sdup (100—120°) nonyyanu mpH pakWHOHHOH D: 

j peroHke GOeH3HHa. Xopoulee pa3eweHHe BaHHIHHa, CHpeH 
alberuja H 1-OKCHOeH3abJerufa HaOs02ai0Cb H B CAy4ae HCHOW 

? 30BaHHA Jlerkoro MeTposeHoro supa B TOH we cMecH (puc. | 

9 Bymara — ocHopa xKpaOosporo fepraMeHTa, MpOMbITad 1 
BapHTelbHO OyTaHooM. IlonocamM OyMarH MpHyaBatacb onpes 

jleHHad (opMa Jia .1yamero pa3qemeHHaA aabyernyos (puc. | 

Msi O1b30BaIHCb BOCHOBHOM BOCXOASUIHM MeTOZoM. Xp 

MaTOrpaMMa 3aKpelisaslacb BePXHHM KOHIJOM B KPHIllIke 
JIMHpHyecKoH KaMepbi BbicoToH 40 cm. Ha 2He KaMepbI NOMenlaJc 
KPHCTalaHu3aTop c pacTBopHTetem. B ojHy KaMepy Momelan 
O2HOBpeMeHHO fo 8 xpomaTorpaMM. MHacpillleHHe co3jaBano 
CuIeyIOULHM OOpa30M: Ha HO KaMepbl HaJIHBalacb BOJaH Tt 
MellaIHCb Ba MaJICHbKHX CTaKaH¥HKa (OHH C NeTpoleHHb 


Puc. 1. Cxema XpoMaTOrpaMMBI apoMaTHYeCKHX abgerHgos: J — cHpeHeBE 
ablerHy, 2 —n-okcHOex3aibZerHy, 3 — BaHHJIHH 
xpHpoM, Apyroli c QH6yTHaoBbIM 2pHpoM). B KaxkbIi cTakaHYHK nNorpya 
“laCb HHXKHHM KOHILOM LWIHpOKad no070Ca @HAbTPOBabHOH OyMarH (JHE 
30 cM, wHpHHa 10 cM), CModeHHad COOTBETCTBYHOILHM S@HpOM. Bpemsa pa3zit 
sleHua 15—18 yac. | 
TIposputetb —4% cmupToBoii pa- + ive 
¢TBOp d.1opor.0WHHa. Ilocze onmpbicKu- 
BaHHA pacTBOPpOM @.1oporsioukHa Xpo- 
MaTOorpaMMa OOpaOaTbIBalacb KOHIeH- 
TPHPOBaHHOH COAHOH KuCOTOH. Pac- 
MOJOKeHHE aJiberHOB Ha XPOMAaTO- 
rpaMMe Moka3aHo Ha puc. 1. Mecrto 
pacnOJIOKeHHA aJibyerHOB Ha Hempo- 
ABJICHHOH XpOMaTOrpaMMe ompejemsa- 
J1I0OCb IPH cpaBHeHHH ee C MpOsABJeH- , 
HOH XpOMaTOrpaMMOH H3 TOH Ke Ka- ae carer 
MepbI. CooTBeTCTBY!IONIHH yuacTOK Xxpo- ria; <7 ahaha ee 
MaTOrpaMMBI BbIpesaicad, nomellanca B PHC. 2. CuexTp norsoulenHa cmHpTOBB 
nmpoOupky c mMputTepTtoH mpoOKoH H 2 calelghimads Aone een 
I JibgerHa, 2— n-oKcu6ex: 
3anuBasca 5 Ma CHHpTa Ain SKCTpak- alblerHi, 3 — BaHnHAHH 
uHH. YOOHBIM ABAAeTCH Tak>Ke ONppI- 
CKHBaHHe BBbICYIWIeHHOH XpoMaTOrpaM- 
mpl 0,2% cmupToBBIM pacrsopoM KOH, nocae yero maTHa aybyerE 
OB CTaHOBATCA BHAHMBIMH B y.-p. cBeTe. B srom cayyae gua SmOHpE 
BaHHA asbleruoB H3 OyMarH IIpHMeHseTca ropsuHi cnupt. Uepes 2- 
2,9 4¥aca K 4M 9kcTpakTta npHOaBiantH 0,35 Ma 0,2% cnupToBoro pe 
crsopa KOH u uH3MepsaH ONTHYeCKyIO NAOTHOCTb mesouHOroO pacts 
pa Ha cnekTpodotomerpe C®-4 mpu XapaktepHoli Jaa KaxkJoro anby 
rufa JWIMHe BOJIHbI. KoneHTpaluio aibyerHyga onpeyenanH mo KaHOpe 
BOUHOH KPHBOH, COCTaBJIeHHOM MpH XapakKTepHOM JA KaxKJOro amblerula 3H: 
4CHHH JIHHbI BOJIHbI: (18 BaHHIMHa 352 Mu, Jia n-oKcHOeH3aabyeruga 335 M 
Wid CHpeHeBOoro aJibgeruya 371 Mu (pue. 2). StH 3HadeHHA DAHH BOTH COOTBe 
CTBYIOT XapakTePpHOMY Aa KaxKOFO albleruHa MakCHMyMY NOrJoMleHHs B y.-¢ 
‘ly4aX B WeouHor cpegze. Ha puc. 2 npexctaBaenni cneKTpE Normomenua cnHy] 
TOBbIX PaCTBOPOB TpeX aIbJerHAOB B WletO¥HOH cpege. BanaHHe peaKiHH epi 
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‘Ha XapakTep CN€KTPOB MOPIOWeHHA /-OKCHaJbJerHOB HW -OKCHKeTOHOB 
Ka3aHo Ouriucom vu BownepManom (*). Kanu6posounpie KpuBble COCTaBMAJIMCb 
A KOHWeHTpalluu ambyeruga oT 1 fo 8 urs l Mu. 

Hama Opi uccieqosanp 11 o6pa3sioB MrHuTH3supoBaHHO ApeBecuusi Tpe- 
qHOrO Bospacta H3 KOJeKWuH M. M, Kpamtesunauxkopa. O6pa3itbl Opi coOpa- 
B KaOJIMHOBbIX TIMHaX 3anagqHoro Gepera o3epa CmouHHO BOuM3H Tr. Ueus- 
Hcka. Odpasilel ObluiM 06e3HO mpesocraBeHHt Ham mpod. A. A. Aueuxo- 
MejleBCKUM 4 P. XyyalOepApieBpim. laneoGoranuyeckoe onucaHHe OOpasiloB 
ousBefeHo P. XyfaliGepzprespim (5). Jina cpaBHeHuA MbI MCCesOBaIH OLN 
pasell [peBecHHb! 43 NorpeOeHHbIX TOpdanuKoB 15—18 mM rayOuHpl, nomyuen- 
id Hamu oT A. V1. Cxpurana. B ra6a. | npupegeHbl JaHHbie Mo cofepxKaHHi0 


TaoOuauna 1 


B n-Oxcu6ex- 
aHWsHH 3anbaerug 


CemelicTBo OOpasen, poles 
Mr Ha 1 rf cyx. Beca 
inaceae Topdanaa jzpepecuua Pinus silvestris L. 4 PAL bes) 2 
Pinuxylon paxii. Krausel 14 TSS >1 
To xe AR i! cae AbI 
Pseudolaricixylon firmoides Chudajb. 128 3,24 CMe Dbl 
upressaceae Cupressinoxy!on durum Krdusel 10 4,6 OE 
Cupressinoxylon hausruckianum Hofm. 47 4,57 ed 
axodiaceae Taxodioxylon taxodii Goth 60 10,05 0,86 
Taxodioxylon anthrotaxoides Chudajb. 49 2A Cae XbI 
| Taxodioxylon ishikuraense Takamotsu 13 4,66 0,97 
To xe 44 Dye 0,78 
Glyptostroboxylon tenerum Conw. 68 4,31 427 
To xe 88 3,78 >i 


OMATHYeCKHX aJIbyerHqOB B MCKOMaeMOH ApeBecHHe MOcJe WeOUHO-HUTpo- 
PH3OJIbHOrO OKHCJICHHA. 

Bo Bcex HcCcCleqOBaHHbIX OOpasuax OOHAPyKeHbl BAHWJIHH MU N-OKCHOeH3aJIb- 
rua. Komuuectso BaHusuHa KOse6etca OT 2,1 mr fo 10,05 mrua 1 r cyxoro 
[ca JIMPHUTa, n-oKcHOeH3abaeruga 0,78—2,1 mr. CyMMapHoe kosHUeCTBO 
Mbderuyow B TOpPavHou Wpepecuue Pinus silvestris B HeCKOJbKO pa3 BbIlle, 4eM 
uuruutax. Cyelyer OTMeTUTb, YTO pa3JIH4HA B COMepKaHHH aJIberHyOB B 
A3JIMUHbIX JIUTHHTaX OTHOCATCA B OCHOBHOM K BaHHJIMHY, KOJIMYeCTBO M-OKCH- 
SH3aJIbJlerufa B HECKOMbKO pa3 MeHbille, YEM BaHHJIMHa HM MaJlO OTIH4aeTCA B 
a3HbIX OOpa3iax. CoflepxkaHve BaHMJIMHa B JIMPHUTaxX MpuMepHo B 10—20 pas 
mKe 10 CPaBHeHHIO C COBPeMeHHOHM ApeBecHHOM O/IM3KHX BHOB, Pe BbIXOX 
4HMIMHAa coctaBser 25—27% oT murnuHa (°). Ilo coxepxaHHio n-oKcHOeHs- 
Ibderufa pa3iw4uua MexKLy UCKOMaeMOl H COBPpeMeHHON A peBecHHOH HEBEIHKH. 
TipupegeHuble HcceloBaHuA COepxKaHHA aPOMATHYeCKHX aJIberHAOB B 
KOMaeMOH ApeBecHHe CHOBa NOATBepxK alot, YTO JIMTHHH W3MeHAeTCA B Mpo- 
¢ce NpeBpalleHHA A pPeBeCHHb! B JIMPHUTHI. 


VWiucTuTyT reoxXHMHH H aHaJIMTHYeCKOM XMMHH TlocrynHu1o 
um. B. 1. BepsagcKxoro 10 VII 1959 
Akajemuu uayK CCCP 


WIMTMPOBAHHASA JIMTEPATYPA 


1K. Freudenberg, W. Lautsch, K. Engler, Chem. Ber., 73, Ne 3 (1940). 
R.H.J. Creighton,R. Darnley, H. Hibbert, J. Am. Chem. Soc., 66, 1, 
(1944) 7) Stonme,M. J. Bdund.e lt, Anal.Chem., 23, 771 (1901). 7D. T. 
nglis, L.A. Wollermann, Ana; Chem., 29, Ne 8, 1151 (1957, °P. Xynakt 
2p 1b eB, Bor. xypu., 43, 5, 704 (1988). B. Leopold, G L. Malmstrom, 
‘ta Chem. Scand., 6, 49 (1592): 
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Jloxnagm Axkagemuu nayrx CCCP | 
1959. Tom 129, N 6 


XHM 


San ogeed 


. 


A. H. KOCT, [. A. FOJIYBEBA \n uen-koppecnongent AH CCCP A. Ti. TEPEHTb 


TFHAPOTEHOJIMS MAPASOJIHHOB 


Kaptep c coTpyquuKamH (') B 1949 rogy noka3aIu, YTO IPH KaTaHTH4eCK 
THApvpoBaHuu scdupoB 3-mHpas0HHKapOOHOBbIX KHCJIOT, Y KOTOPbIX BOE 
CBA3b yIviepol — a30T COMpsxKeHa C KapOOKCHJIbHOM Ppynnoh, MpOHCXOLHT pi 
PbIB CBA3H a30T — a30T C OOpa3s0BaHveM 4, _-—HaMHHOKapOOHOBbIX KHCI 
Jia caMHX NMHpa30NHHOB JaHHbIX O KaTaJIHTHYeCKOM THAPHpOBaHHH HET, 
ucks1OueHHeM paGoTH! JIumpca u Kona (7), KoTopbie MpH TrHypHpoBaki 
A?-3,5,5-TpHMeTHINUpa30HHa Hak KOMNOMAHOH mMaTHHOK (4—5 yac., 5! 
3 aTM.) BbIeHIM B Bue MeQHOTO KOMMJIeKCa BeULeECTBO, KOTOpOMy Npunuca) 
ctpoeHHe A?-3,5,5-TpumMeTHnupasoinHa. Halu OnbITH! NOKa3aJiH, 4YTO TI 
THAPHpOBaHHN PasJIMYHbIX NHPa30/IMHOB Hay, CKeJIETHBIM HHKeJeM Palko Hf 
UCXONMT FHAporeHONH3 CBA3H a30T — a30T HM OOpa3yioTcs 1|,3-HaMHHBI. 

Tlo-Bu2MMomy, BHadasie NPOHCXOLUT PHAPOTeHOJIM3 CBASH a30T — a30T, a 3aT 
yxKe BOCCTaHOBJIeHHe OOpas0BaBlerocA HMMHa, TaK KaK HH B OfHOM OllbiTe H 
He yJlaocb BbIZeIHTb NupasonHAuHEl. 1-AnKHJINupas0HHbl TaKxKe C XOPOHIK 
BbIXOJaMH MpeBpalllaloTcA B cooTBeTcTBy1ollMe N-aJiKHIHPOBaHHble JHaMHH 
lis npofyxta rugporenouusa 1,3,5,5-TerpaMeTunupa3oinHa Obll npoBer 
BCTPeUHbIH CHHTEeS. 


CH3NHNH CH, 8 
CHsC—CH=C(CHy)g ———>— > Ch, 8 ) | 
i v2 Bi gee Cn aes —ChH; 


oO “CH, 
\cH, N Hy N HCH, 
10) 


é 
Q 
cy 


CH3NH 9 


re) NHCH, NOR —NHCR, 


B cayuae 1-6ex3uu-3,5,5-TpHMeTHINUpasOHHa MbI HaGJIOaW 3MMMHEE 
BaHHe OCH3HJIbHOM TpyNlibl (BbIAeeH TOYO), HO B aHaJIOrHUHbIX YCJIOBH 
S-eHWJINUpAasOMH Oe3 OCMOKHEHHH MpeBpaiaetcs B 1 ,3-quamuHO-|-denuany 
NaH H, XOTA OHA H3 AMHHOrpyN STOTO COeAHHEHHA HAXOANTCA B «OCH3HIbHC 
NOJIOMKEHUM, THAPOreHOMH3 CBA3H yrviepod — a380T He HMeuI MecTa. 


Oe i ee a De 
NH 2 


(II) 


Takum o06pa30M, rHAporeHOH3 NUpasOIHHOB ABJIAeTCA MeTOJOM nouyueH 
1,3-2HaMHHOB, B TOM UNCuIe H C pa3BeTBJICHHBIM CTPOCHHEM YrviepOAHOH Hel 
KOTOpPble MOUTH HE HCCJIeAOBAaHHl. 

Mcnpiranua, npopegenupie K. C. Wanypexum (Muncku meluluucKni | 
CTHTYT), NMOKa3asIH, YTO CHHTeE3MPOBaHHble THaMHHbI OOMalawrT obes6oHBE 
MIMM leHCTBHeM H BO36yxXaHwT JeATebHOCTh cCepeyHO-cocyluCTOK cHcTen 


4300 


aN thy 


QKCNePHMEHTAAbHAA WacTh 


THapupoBanve NpOBOAMMOCb B CTaIbHOM alillapate JIA HenpepbiBHOrO rH- 
POBaHHA, COCTOAMeM U3 4 aBTOKJIaBHbIX NpoOupoK emKoctTbio 150 ma. Ten- 
patypa MoMepxXUBaach NOCTOAHHOM C MOMOMLbIO SIeKTPOHHOTO TepMopery- 
Topa. B KavecrBe cpefbl HCnOIb30BaJICA aOc. MeTHJIOBBIM CIHpPT, KOMYeCTBO 
TaiH3aTopa KOeOaocb oT 2 Jo 7 r Ha O,1 Mosa nupa3zomnua. IIpouece mpe- 
allayid MO OKOHYAHHH MOrsOuleHHA BOZOpOsa. SaTemM oT peaKUMOHHOM MaccH 
WJIbTPOBbIBAIM KaTaIM3aTOp, CNMPT OTTOHAJIM, a OCTaTOK MeperoHaun B 
KyyMe B TOKe cyxXoro a30Ta. 

Tak, HampHMep, B aBTOKaB ObWIo 3arpyxeHo 16,8 r 3,5,5-rTpumMeTusnupa- 
JiMHa, 5 Pr CKesleTHOrO HHKewIA HOO Ma a6c. MeraHouia. PuapupoBanue npojsos- 
anocb 6 uac. np 6 am. u 100°. Tlocae Benueonucannod o6paborKu mony- 
HO 10,6 r (61%) 2,4-nMamuuHo-2-metuineHTaHa, T. Kun. 70—71,5° (30 mm), 
01,4397, 20,8366, MRp ualigeno 36,58; BrrucueHo 36,75. JIuteparypubie 
aHHbie (°), 7. Kum. 36—41° (12 mm). 

B 7h apupe moyyeH AMnuKpaT T. nu. 245—246° (c pasmoxeHNeM, H3 
mHpta). 


| Haligeno %: C 37,73, 37,71; H 4,41, 4,32; N 20,00, 19,85 
CeHigNe-2CgHgN307. Brrancneno %: C 37,64; H 3,86; N 19,50 


JImalleTuIbHoe’ mpou3sBosHoe T. Mu. 160,5—161,5° (m3 couprTa). 


Haiiyeno %: C 60,30, 60,19; H 10,06, 10,08 
CioH2oN2O2. Barucneno %: C 59,99; H 10,06 


J{u6eH30HIbHOe NpoH3BogHoe T. mu. 151—152° (u3 cnuprta). 


Hatigeno %: C 73,71, 73,77; H 7,68, 7,54 
CooHosN2Oe. Brruncaeno %: C 74,05; H 7,46 


AnanorMv4Ho MomyueHb! AHaMuMHbl: 
2-MetTunmaMuHHO-4-aMuHo-2-mMeTHANeHTAH (I). (I) nonyuen us 
11,7 r 1,3,5,5-rerpametumnupa3onuua (10 uac., 100O—140 atm.). Burxon 28%, 


T. Kun. 84—85° (70 mm), np 1,4422, dZ° 0,8370, MRp uafineno 41,19, Bu- 
qucyieHo 41,55. JlutrepaTypHble aHuble (*), T. Kum. 166—167°. 


Hatigqeno %: C 64,05, 63,88; H 413,74, 13,54 
CzHigNe. BrruucmeHo %: C 64,56; H 13,94 


Aunuxpar tT. na. 187—187,5° (u3 a6c. cnupra). 


Hatizeno %: C 39,07, 38,89; H 4,13, 4,19; N 19,34, 19,30 
C7HyisN2-2CgHgN307. Brruucneno %: C 38,77; H 4,14; N 419,06 


2-TlponumamMuHo-4-amuHo-2-mMeTHaAneHTAH. Ilonyuenus 46,2r 
{-nponua-3,5,5-TpuMeTuinupa3souHa (10 uac., 80—100 arm.), BEIxom 43%, 
T, Kun. 67—72° (11 um), np 1,4481,d7 0,8427, MRp unaiiyeno 50,27, Bi- 
uucmeHo 50,78.] 
Hatizeno %: C 68,08, 68,24; H 13,03,£13,14 
CpHe2Ne. BrruucmeHo %: C 68,28; H 14,04 
Jiunuxkpat T. ma. 187—187,5° (uz cnupta . 


Hafineno %: C 40,82, 41,02; H 4,62, 4,58 
CoHegNe:2CgHsN3QO7.! Brraucneno %: C 40,941; H 4,58) 


3,5-J.uamuno-3-MeTusrentan. IJonyuen us 21 r 3,5-qnoTuu-5- 
meTuumupasomuna (5 uac., 70—80 aTM.), BbIxXoq 47%, T. Kum. 75 —75,5° 
(10 wm), n° 1,4529, di 0,8533, MRp Haiizeno 45,68, Brruncneno 45,98. 
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Hatineno %: C 66,47, 66,77; H 13,99, 13,83 
CgHaoNe. BrruncaeHo %: C 66,60; H 13,984 
Tlunuxpart 1. rut. 234—235,5° (c pasmox%xKenHemM M3 cnupTa) 
Halineno %: C 40,41, 40,18; H 4,44, 4,44 
CigHeaoNo-2CeH3N307. Beruncaeno %: C 39,83; H 4,34 
1,3-.uamuno-2-9Tuarekcan. Ionyyen u3 14 r 4-9THa-5-nponunn 
pasomuna (5 yac., 100 arm.), BbIxog 83,5%, T. KUM. 99—100° (17 my 
NEV AO1S; Oe 0,8629, MR, Haliqeno 45,60, BplaucateHo 45,98. 
HatizeHo %: C 66,71, 66,79; H 13,82, 13,85 
CsHeoNz. Brrancneno %: C 66,60; Fl 13;97 
Jlunuxpat tT. ma. 204—205° (m3 cnupta). 
Hatizeno %: C 40,15, 40,01; H 4,04, 4,48 
CgHsoN2-2CsHgN307. BrruncneHo %: C 39,87; jal aA 
1,3-].}uamuHo-5-MeTHUA-2-H30NponusIreKcaH nomyueH = 
25,2 r 4-n30nponua-5-n306yTumupasonuHna (6 yac., 100 arM.), Brrxon 48% 
T. Kun. 104—106° (13 mm), n 1,4559, a? 0,8542, MRp nafineno 54,8 
BbluHCIeHO 55,22. 


Halinzeno %: C 70,08, 69,65; H 13,86, 13,84 

CioHeaNe. Berancaeno %: C 69,69; H 14,03 
1,3-],}uamuno-2,2,4-TpumMeTuaneHTaH nonyyeH “3 11,5 r 44 
uMeru-5-n30nponusnmupasomnna (4 uac., 100 aTM.), BpIxog 68,5%, T. KUT 
93,5—94° (25 um), np 1,4591, dz’ 0,8737, MRp naiigeno 45,48, Berancae 
HO 45,99. 
Jlunuxpat T. na. 188—189° (u3 cnupTa). 
Hattyeno %: N 18,23; 18,47 
CgHaoN2:2CeHsN307. BrraucmeHo %: N 18,69 
1,2-],}uvamMuno-!1-dennanponan (Il) u3 22,9 r 5-hexunnupasonn 
Ha (6 yac., 100 atm.) nonyyeno 13,4 r quamuua (Il), Beixog 59,2%, T. kun 


138—141° (21 mj, nD 1,5429, d2° 1,0136, MRp natineno 45,72, BEIMHCIE 
) 


Ho 47,18. 
Hatigeno %: C 71,70, 71,98; H 9,71, 9,66; N 18,15, 18,14 
CoHy4Ne. BersucaeHo %: C 71,95; H 9,39; N 418,69 

Jia BcTpeyHoro cHHTe3a Anamuua (I) kK 98 r okucH MesuTHNa u 68 r 33% 
pacTBOpa COJMHOKUMCIOFO MeTHaMHHa ZOOaBanu 40 r TBeporo NaOH. Cmec 
BCTPAXHBAIN JO UCueSHOBeCHHA MacJIAHOrO clIOA. HenpopearupoBaBlH KeTo: 
H3BJIeKaJIM SPUPOM, a K BOJHOMY ocTaTKy JoOaBsA1H 70 F COMAHOKHCIOFO PHApC 
KCHJIaMHua, a 3aTeM, Ip oxiaxfenuu, 40 r NaOH. Uepes 12 vac. (mp Komuat 
HOH TeMMlepatype) peaKI[HOHHYyIO Maccy HacbilliaJiH MOTAaLIOM, BbIyeMBIeec 
MaCJIO SKCTparHupoBaH SPUpPOM, Cy NoTawoM u neperoussu. Tomyyen 
55 r (38%) oxcuma 2-MeTHaMMHO-2-meTuJImenTaHoNa-4, T. Kun. 133° (11 mm) 
T. MW. 58°, GEH3OHIbHOe MpOUsBOLHOE, T. M1. 102° (v3 cnupta), TO CooTBeTCTBye 
JIMTepaTYPHbIM JaHHBIM (°). K pacrBopy 3 r momyyeHHoro oKcuMa B 50 Mu a6c 
STHOBOLO CIMpTa BHOCHJIH 5,6 r MeTasiIMueckoro HaTpuaA. Tlocae OKOHYAHNA BOC 
CTA€HOBJICHHA JMAMHH OTTOHAJIM C BOAAHbIM NapoM, coOupas AucTHsIAT BHC] 
SaTeM JMCTHINAT yapWM, pasJO%*KUIM KOHMeCHTPHPOBAaHHBIM BOJHBIM pacrTBC 
pom NaOH u axcrparupoBpasn B XKHAKOCTHOM SkcTpakTope. B cyxom supHo! 
pacTBope NowyueH NAKpaT, KOTOPHIM Nocwe WBYX NepeKPHcTausalNl U3 cmp 
Ta uMed T. m1. 186° u He JaBal Jempeccuu pH MaBNeHHU CMeCH C AHMHKPATO! 
qMaMuua (I). 


Ilocrynusto 
28 VIII 1959 


LWHTHPOBAHHAA JIMTEPATYPA 
1H. Carter, F. Abeele,J. Rothroch, J. Biol. Chem., 178, 325 (1949); Chen 
Abstr., 13, 5005 (1949). 20. Diels, W. Koll, Ann., 443, 272 (1925). %C. Has 
ries, Ber., 34, 301 (1901). *M. Kohn, O. Morgenstern, Monatsh., 29, 52 
(1908), 5& A. Hochstetters, M. Kohn, Monatsh., 24, 777 (1903). 
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XHMH Al 


B. B. NEPEKAJINH u O. M. JIEPHEP 


CHHTE3 CONPSDKEHHOFO AHHATPOJMEHA 
(ITpedcmasaeno akademuxom M. H. Ka6aunuxom 11 VII 1959) 


AnucaTnueckne HellpeesbHble HUTPOCOeAMHEHHA, COfepxKalmne [Be conps- 
eHHbI€e HHTPOBHHUVJIbHbIC PpynNbl, B JIMTepaType He onucaHb. MccneqoBaHne 
PpOeHHA WH peaKUMOHHOM cnocoOHOCTH NOACOHEIX JHHUTPOAMeHOB mpescraBa- 
HHTepec BCIeACTBHe MaJlOH H8yYeHHOCTH KOHEIOPHPOBaHHbIX JMeHOB C JBY- 
KpaHHUMH SJeKTPOPHIbHBIMH rpynnamnu ('). C stow Werb1o, ucxona u3 1,4- 
HuTpoOyteHa-2 (1) Obl oOcyllecTBeH CHHTe3 Mpocteliwiero AHHUTPORUMOMe- 
ana 1,4-nuHuTpooyTaguena-1,3 (V). 

B antepatype OTcyTcTByIOT NpHeMJeMble Npomuch eAMHCTBeHHOrO cnocoba 
ayueHHa 1,4-7HHUuTpOOyTeHa IIpHCOeHHeEHHeM TeTPaOKHCH a30Ta K JMBHHH- 
y (7°). Bawio HaliqeHo, 4TO BaxKHbIM YCJIOBHEM YCMeUIHOTO OCYIIeCTBJICHHA 
TpOBaHHA ABIAeTCA ObICTpoe MpHOaBeHHe TeTpaokHcH a30Ta K JHBUHHJY 
| BBeeHHe 3aTpaBKH KpHcTassuyeckoro I. Jina noTBepKeHuA cTpoeHua 
4-THHUTpOOyTeH-2 KHCJIOTHBIM THAPOH3OM Obl MpeBpalleH B (byMapoByto 
cnoty (11); Takum o6pa30M Obl OcylecTBJIeH NpocToH cnoco6 cuHTesa (yMa- 
BOM KHCJIOTHI H, CIeMOBaTeJIbHO, MaJleHHOBOTO aHruypuya (°). 

Bonpeki JIHTepaTypHbIM JaHHBIM (°) np BoccTaHoBseHHH I O0BOM HU COVIA- 
i KHCNOTOH Obit nomyyen 1,4-qnamuHoobyTen-2 (II), a ne 1,4-quamnHooyran. 
B npucyTcTBun cleqoB Hoya I MeieHHO NpHcoeANHAN XJIOp HM NpeBpalllayica 
2,3-quxso0p-1,4-yHHUTpobyTaH (IV), BecbMa HecTOHKHM Kk WleOuaM HM OpraHu- 
CKHM OCHOBaHHAM. 

Tlo 2aHHEIM cMeKTpOB KOMOHHaUMOHHOrTO pacceAxHHA ABOHHAA CBASb B 1,4- 
HUTpOOyTeHe-2 B OTIHUNe OT HUTPOANMNa yYaCTBYeT B COMpAKEHHU C HUTPO- 
ynunamu (*). 


O,N — CH.—-CH = CH — CH, — NO, (I) 


HCl Sn + HCl 


EP poe 


4 
(11) HOOC — CH = CH — COOH H.N — CH, — CH = CH—CH,— NH; (III) 


Y 

O.N — CH, — CH — Le — CH, — NO, (IV) 
& Cl 
| Pb (CH;COO), 


+ 
O.N — CH = CH — CH = CH— NO, (V) 


Tlpu gelicrsun na IV aterara cBMHUa B Je AHOH yKCyCHOH KUC/IOTe OTIeN- 
MIOTCH SJIEMCHTLI XJIOPHcTOrO Bogopogza u OOpasyerca 1 ,4-2uHUTpoOyTaquen- 
3 (V). Dror cHHTe3, 10-BAAMMOMY, ABJIAeTCA MePpBbIM IPHMePOM HCTIOIb30Ba- 
UA alleTaTa CBHHIa C Welbio MpeBpamjenua 1|,2-rayoreHOHUTpOaKaHOB B He- 
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J 
Npe[ebHble HATpocoesMHeHUA. V OKasasicA BeCbMa YCTOHUHBbIM Coe,HHeEHHe 
He BCTYMaJI B peaKIWMIO [HeHOBOrO CHHTe3a, He pearHpoBad MOLOOHO MOHOHHTE 
OvlecpMHaM C BellleCTBAMH C AKTHBHBIMA aTOMaMH BOMOpPOsa B MeTHJIEHOBbIX Tp 
lax HM MelyieHHO OpomupoBavics, OOpasya WHOpomug. MnTencuBuoctTh moo 
&BoliHol cBA3H CrleKTpa KOMOMHalMOHHOroO paccesnua V (TaO. 1) IpHMepHO- 


AWW zecney al 


VMurencuBuocTu (B TpOv3BObHOH eHHOH 

mKavle) H UacTOTHI{B CM) JIMHH i KOMOMHAIIH- 

OHHOFO paccesxHHA JBOHMHOM CBA3H B CIIeKT- 
paX HEKOTOPLIX HHTPOaJIKeHOB 


Kome6aHua 
BeuyecTBo 

MHTeH-] 4acTo- 

CHBH.| TBI 

CHz = CHCH, — NOzg 23 | 1580 
O2gN—CH,—-CH=CHCH,—NO,] - 80 | 1660 
(CHs)2CH2CH = CH— NOx 187 | 1650 

O,.N—CH=CH—CH=CH— 

—NOz, 2000 | 1628 


IipumMeuaune. Murtencusyocru no- 
joc (AMHMiH) KOMOMHALMOHHOrO paccesnus, 
pe3KO H3MeHASCb B 3aBHCHMOCTH OT co- 
IIpAXKeHHA, MOTYT ObITb HCMOMb30BaNHI JA 
ero oleHKH. CmeKTpbl KOMOMHAaMOHHOTO 
paccexsHHa ucculeqOBaHbI (1. C. Bob6opnyem, 


OHH MOpALOK MpeBbllllaeT COOTBeET’ 
BYIOWLY!IO BeJIMUMHY B MOHOHUTPOOUeg 
HaX, 4TO YKa3bIBaeT Ha HaIM4uHe B H 
CONpsxKeHHOH CHCTeMEI (‘). | 
QIKenepuHMeHTAAbHAA 

YacTb 


14-qauuHuTpooytTen-2 (I). ( 
B  tpexropsy1o xKoOlOy  eMKOCTI 
950 MJ, CHaO2xKeHHYIO MellaJIKOH 
CTCKJIAHHbIM TOPIIHeBLIM 3aTBOPO 
TePMOMeTPOM H KalleJIbHOH BOPOHK' 
c pyOaliKoH JIA OXJaxKTeHHA, TON 
waiH 100 ma cyxoro apupa. Tlocae © 
JlaxkeHua ero Jo —10° (cMecbio TBE 
Joli yrJleKMCJIOTbI H KepOCHHa) BHOCH. 
30 ma (0,36 Moa) QMBMHHJIa HW 3aT’ 
0,2—0,3 r kpuctanmuueckoro 1,4-2HH 
Tpo6yTeHa-2. K nowyyeHHOMY pacTBO} 


IIpH 2HeprH4HOM NepeMeLIMBaHHH HU mi 
—35° mpH6aBIAIM OXaKJeHHBI 
—15—20° pacrgop 29r (0,31 mons) rerpaokucu a3ota B 50 Ma cyxoro a 
pa Tak, 4TOOLI TeMMepaTypa peaKUMOHHOM Macchl He MpeBbilana —30°. Tan 
TeJIbHOCTb MIpHOaBJIeHHA TeETPaOKHCH a30Ta JOJIKHAa ObITb MHHHMAJIbHON; OBI 
HO OHA He MpeBbiuata 20—30 mun. 

SaTeM Maccy Mepememmparor euje 5—10 MuH., BEIeTMBIUNMiCA TBepAbIM mp 
AYKT OTDHJIbTPOBLIBAaIM HM MPOMbIBaIM ero HeOOJbINMM KOMMYECTBOM OXJaxKpe 
Horo adupa. Buixox cpiporo mpogyxta 16,4 r, 36% or TeopuH, cuNTaa | 
TeTPaOKHCb a3orTa. 

1 ,4-quHUuTpoOyTeH-2 T. nm. 59—60° (xKeNTHIe KPHCTaIbI 3 9TAHONa ¢c J 
OaBkOM KOHICHTpHpOBaHHOM CONAHOM KUCJIOTEI), XOPOMIO pacTBOpHM B alleTor 
AMOKCaHe, JieRHHOH yKCyCHOH KucuIOTe, xsopodopMe, m10xo — B 9pupe, 931 
Hove. Brixo ounuleHHOro mpoxyxKra 12,2 r, 27% or Teopun. 


Hatiyeno %: N 19,46, 19,53 
CyzHgN2O.. Beruncneno %: N 19,18 


MyMapoBaad KuUCAOTA (II). Cmecb 2,92 r (0,02 mona) 1,4-2uHMTE 
OyTeHa-2 nu 20—30 Mi pas6aBneHHoH HCl (1:1) kunatTuau mpu sHeprM4uH 
nepeMelluBanun 2—3 uaca, MoOaBAIH HeOObINOCe KOMYeCTBO AKTHBUPOBE 
HOrO YIrJId H TOpAYHH pacTBop (bubTpoBaiu. BenocHexkHbIe KPHCTAaJVJIbI, BBY) 
JMBIUMeCA MOCIe OXaKICHHA PUIbTPaTa, OTCACHIBAIH, MPOMbIBaJIH HeOOJIbIM 
KOJIMYeCCTBOM JIeAHOH Bodh. IIpoqyKT useHTuyeH yMapoBol KuCOTe. Bix 
1,2—1,5 r. 

14-MuamMuuooyren-2 (III). B rpexropsyo kon6y nomemanu 35 
KoHu. HCl (d = 1,19), 3arem 1O—15 mun. nopiuamu sarpyxauu 15 r aexty 
JIMTHYECKM OCaKJeHHOFO OJIOBa MPH OLHOBpeMeHHOM MpHOaBseHHM U3 Kane. 
HOM BOPOHKH Temvoro pactBopa 1,46 r (0,01 Moa) uHUTpobyTeHa | B 6—8 
JeqAHOH ykKcycHol KucOTE. PeakUHOHHy!0 Maccy NepememmmBanu upu AC 
45° 3—4 vac. lo MOHOrO pacTBOpeHHA O0Ba. 3aTeM OOBO OcaxK Malloch SeKT 
JIMTHYCCKM Ha MCHOM KaTOJe HM MOTVIO ObITh HCNOMb3OBaHO B MOCMELYIOULUX O! 
Tax. KatonuT ynapMBaiu B BakyyMe. OcraToK KPHCTaJM30BasIM H3 9TAHO. 
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IXOJ COMMHOKUCION com 0,35 r, 22% or Teopun. J[uOeHs0nIbHOe NpONsBOL- 
pe T. m1. 178° (GecliBeTHLIe KPHCTaJJIbI U3 sTaHOa). FIpoba cmemenus c 3aBe- 
|PMEIM HOCHSOWJIbHBIM MponsBoyHEM 1,4-uamunobyreHa-2 (%) He Jama Je- 
yeCCHH TeMMepaTypbl MWiaBJeHua. 
(i2,3-2uxno0p-l4tuuutpob6ytax (IV). B Tpexropslyio Kou6y 
KocTbio 150 Mu, cHaOxKeHHy10 OapO6oTepoM u XOpKasbIMeBO!t TpyOKOH, No- 
eujaiu 11 r (0,075 mona) 1,4-quHutTpo6yTeHa-2, 75 Mia cyxoro xno0podopma u 
PCKOJIbKO KPHCTaJI0B Hoga. B cycneusuio B TeyeHue 6—8 uac. nponycKkau 
HL CyXOro XOpa, OCTaBJAJIM peakI[MOHHY!0 Maccy Ha HOUb HW aHaJOrMUHBIM OOpa- 
IPM NPOLOIKaH XJIOPHPOBaHHe elle Tpu WHA. Ha NATH WeHb OeclBeTHbIi oca- 
iE AuxsJopuga (1V) orhunbTpoBEBasH, MpOMbIBaIM HeOOJIbINUM KOM4eCTBOM 
fopodopma,; BBIXOA OKONIO 8,5 r. Matounpili pacTBop JONOHHTeIbHO xXOpH- 
Bain 4—5 THeli u nomyuanu eure oKoio 4 r Auxuopugza. OOuuli Beixoy 12,5 r, 
5% or Teopuu, T. mi. 115—117°. 
1,3-2uxsop-1,4-qunnTpobyTaH — GecliBerHbIli KpucTalmMuecKHH npoxyxt, 
m1. 118° (us sraHona), Werko pacTBOpuM B alleToHe, MuOKcaHe, MeAHol yK- 
yCHOH KUCNOTe, MIOXO B xMO0pocopMe, stpupe, sTaHOMe. 


Hiaireno WewGr 225575 225625 Hes.07, 2:9 7seN oo a. 89 
CyHe6CleN2Oq. Buruncneno %: C 22,12; ln ee Net 2794i 


l4nqunutTpo6ytaguen-l,3 (V). Cmecb 45 ma smemasHoh yKcycHoH 
jucnoTH, 4,34 r (0,02 Moma) quxnopugza (IV) u 8r (0,02 mona) atlerara cBuHia 
locTelleHHO HarpeBau flo 80° u BHIepxKHMBaH MpH 3TOM Temnepatype | 4ac. 
;OCJIE CAMOOXJaKeCHHA PpeaKUMOHHOH MaCCbI BbIJeHBINMHCA OCalOK CBHHILO- 
BIX COJleH OTDPHITPOBbIBAJIH, a MOJIYYeHHbIM YKCYCHOKUCJIbIM pacTBOp BbIIH- 
aM Ip MepemMewimBaHun Ha 200 Ma cMecH JIbfla c BOAOM; OcaqoK cbIporo u- 
/MTpOOyTeHa OT*PMJIbTPOBLIBAIM HM BbIcyuMBasH. Byixog!,2r, 40% or Teopun. 
_ 1,4-qunutpooytagquen-1,3 7. mi. 147—148°, xenTble urabl U3 xmOpodopma 
JM CBeTJIO-KOPHUHeBbIe H3 STAHOJIa, JIerKO PaCTBOPHM B alleTOHe, JIeAHOM 
KCYCHOH KUCJIOTe, MIOXO B 9=upe, XOpodopMe, 2TaHOVe. 


Hanjeno %: C 32,91, 32,96; H 3,24, 3,28: N 19,76, 19,63 
CyH,N2O,4. Brruucneno %: C 33,36; lal 2 el0P N 19,44 


Iloctynuso 
13 VII 1959 
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XHMH 


E. HW. THHAKOBA, 4aen-Koppecnonyent AH CCCP B. A. WOJTONJIOCK, 
Pp. H. KOBAJIEBCKAS u T. Fr. KYPABJIEBA 


OJMMEPH3ALM A UW CONOJIMMEPH3AUWNA JMEHOB 
MU OJIE®HHOB: HA XPOMOKHCHOM KATAJIM3SATOPE 


B nepBoM Coo6uleHHH ObluIO MOKasaHO, 4TO TIpM NOMMMepH3sallHn 6yTaque’ 
H H30MpeHa Ha XPOMOKHCHOM KaTasM3aTOpe NosmyuatoTcsA KPUCTa/M4eCKHe r 
JIMMepbI, COMepxKalllMe TObKO 1—4-TpaHc 3BeHbxA B Wer (’). 

B xHactosiem coodujeHHu on 
CbIBaIOTCA TMOJMMepbl MeHTayver 
1—3, a-6yTeHa MU conouIuMepa HeH 
W OJlePHHOB, Now yuaioulveca pu Th 
JIMMepH3allu HaSTOM KaTaJlusaTor! 

TIpomece nomuMepusalluu UM COr 
JIMMepH3alWu MpOBOLMJICH B TeX 2 
yCJIOBHAX, Kak onucaHo B (1) npu & 
B pacTBope OeH3HHa WIM B Macc 
KOHUeHTpallHA MOHOMePOB B PacTE 
pe coctapiana 3,3 r-mon/a. Kp 
CTAJIJIMYeCKHE NOJIMMePbI BbILe AIM 
9KCTParHpOBaHHeM UX H3 Hay xile 
KaTaslu3aTopa YTOpAuHM TOJTYOIO 
ConouMepbl SKcTparupoBasucb 
KaTaIu3aTOpa pacTBOpuTeeM Ty] 
KOMHaTHOH TeMrepatype. M3 now 
YCHHBIX PACTBOPOB MOJIHMepbI BBIC 
XKUBaJIMCb CIMPTOM HM CYLIMJIHCb 
BakyyMe. IIpu nowuMepu3sanuu me 
TaqueHa-1—3, B oTMIMUHe OT 6yTalH 
Ha HW u30npeHa, NosyuaeTca aMmop 
Hb NOIMMep, C YJeuJIbHBIM Bec 
0,89, pacTBOpHMbIH B GeH3ou1e. Temr 
patypa cTeksiopaHua ero —60°. H 
HaCbiLleHHOCTh osmuMepa 97% 
TeOpHu. 

Ilo JaHHEmM undpakpacuoli ce 
TPOCKONMH NOMMep He cosepxK 
OOKOBbIX BHHHJIbHBIX Tpynn, 4 
yYKa3bIBaeT Ha OTCYTCTBHe B Ie 
Puc. 1. PacceaHue pentredopcKux ayueit no- (parMeHTOB, COCMHEHHbIX B MOJOx 
JM-&-OyTeHOM MIpH pasJIMUHbIX TemlepaTypax: Hun 3—4. OcHoBHoe KomuUeCTBO 1 
tees ll are ET ie pS —i130"; 5— 4 gpeHbes mpHcoeqHHeHO B Tpal 

: NONOMKeHMH. 

IIpu nowumMepusauun a-OyTeHa Ha XPOMOKHCHOM KaTasIMsaTope nomy4ael 
KPHCTaIMYeCKHH BOJIOKHMCTHIM NOMMep, PaCTBOPHMBIt B ropxueM TOYO 
M YacTHYHO (oKoN0 30%) pacTBOpHMbIM B KHIALIeEM JHSTHIOBOM supe. Yae 
HbI Bec nowuMepa 0,96. Ha puc. | npHBexeHbI KpHBbIe paccesHUA peHTreHt 
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ux Jyuel WIA OOpasilos NowH-a-6yTeHa, CHATHIC IPH pasHBIx Temnepatypax (oT 
‘Mo 150°) *. Hanmune uerkoro MaKcuMyMa yKa3bIBaeT Ha KPUCTAaJJIMYHOCTS 
AyueHHoro NomuMepa. Temnepatypa miaBuieHua KpucTalmoB, onpeqenenHad 
HCYeSHOBeHHIO MaKCHMyma, cocTaBuseT OKoO 140°. M3 qanHpix puc. 1 Mox- 
‘Takxke ClelaTb BbIBOL O HaJIMYHH JBYX KpHCTaJIMYeCKHX MOLNUKaLUl no- 
-a-OyTeHa: Ip TemMmepatype Jo 40° cymecrByer Mmogudpukanua I (yron 
= 22,5°), mpu Temnepatype 60—140° cymecrByert MogupuKanna II (npn yrae 
= 21,2°). B yskom TeMnepaTypHOM HHTepBase (oKO0 50°) cymecTBy10T o6e 
AupuKkalun. 

Ha mpumepe HaTypalbHOrO Kay4ykKa HW TyTTamepyu ycTaHOBJeHO, UTO TeM- 
paTypa CTeKJIOBaHHA NOJMMMepoB Cc WMc- HM TpaHc-KOHurypalluAmu 3BeHbeB 
akTHYecKH oOfMHakoBa (—71°). MoxHo 61110 omKHLaTb, YTO TeMNepaTypa 
e€KJIOBAHHA TpaHc-noMOyTaqveHa OIM3Ka K TeMMepaType CTeKJOBaHHA ILuC- 
au6ytaguena (—110°). Hapymeuve crpyxtypp Tpanc-1--4 nytem conoan- 
pusalluu OyTaqueHna WIM u30NpeHa C UpyrHMu COeqHHEHHAMU MPHBOAUT K NO- 
pe ClocoOHOcTH NO/IMMepa K KPHCTAaJJIM38alluu HW K Mepexody eFo B BbICOKO9VIaCc- 
4HOe COCTOAHHEe, YTO HJJIOCTPHPYeTCA SKCNePHMeHTAJIbHbIMM JaHHbIMY, TpH- 
PIeHHBIMH B TaOu. |. 


Ta6Omauna 1 


BolcTBa NOJIMMeCpOB H COMOJIMMEPOB Ha OCHOBEe Tpanc-1,4-7MeHoB, NOJIYYCHHBIX TOJIMMe- 
pusainei Ha XPOMOKHCHOM KaTaJiHv3aTope 


os od 
2 oe 2 
on VMoguoe S iS : 3 Bs 
SSE | uncno | 88 6 IlnorHocTb ° ee 
Mouomep bi O08 | non | OBE momumMepa |COCTOAHHe| = 8 2 2 
mMepa =) b us 
To os 
1G pees Ui] i fe eS 
457 nO OL ein uer: 135 | (—140) 
313 0,94 » —71 
eHTayuen-1 ,3 364 0,89—0,91 | Amopou. —60 
y 0,96 Kpucr. 145 
yTagueu (I) + usonpen (II)}50}50} 425 | 59} 44 0,918 | Amopou. —90 
yraguen (1) + nentaqnen- | 
1—3 (II) 50'50] 449 | 53) 47 0,910 » aia 
sompen (I) + stunex (II) 322 | 72 | 28 0,908 » —74 
291 | 58} 42 0,916 —76 
Taguen (I) + nponuaen (IJ)|33|67} 405 | 83) 17 0,947 | Kpucr. 
i] . 4 10|}90} 185 | 33 | 67 —~ » me 
Tayueu (I) + a-6yTen (II) | 20/80] 380 | 83/17 0,95 » 130 


CoctaB conomHMepa paccuHTHIBaJICA NO aHHbIM HeHaCbILeHHOCTH, ompeze- 
Ae€MOH 110 peakIlHu Cc xOpucTHIM Kogom (%). CueqyeT OTMETHTb, YTO STOT MeTOY 
aeT YOBJICTBOPHTeIbHbIe pe3yJIbTaTbI MpH ONpeseyeHHUM CocTaBa CcOMOHMepa 
MeHa C MOHOOJedHHOM. TouHocTb ero Mp onpeseseHHM cocTaBa conmouuMepa 
3. TAKUX IByX JMeHOB, Kak OytTasveH c HS30NpeHOM HJM OyTaqweH Cc 
eHTalveHoM-1—3, 3HauNTebHO HuKe, TaK KaK H3MeHeHHe MOHOrO 4nCJa 
€ OfHY efMHMILy’ COOTBeTCTByeT H3MeHeEHHIO cCOJepKaHHA AveHa Ha 
%. IlIpu cononumMepusainu cmece OyTaqueHa C H30NpeHOM HM IeH- 
ajlMeHOM-1—3, a TakxKe W30NpeHa C 9STHJIeHOM MNOyyaloTrca aMmopdHpIe 
MaCTHUHbIe IPORYKTH, MMelowlwe TeMMepaTypy CTeKJIOBaHMs, JlexKalllyto 
WHTepBasle MEXKLy TeMMepaTypaMM CTeKJIOBaHUA MOMMMepOB M3 COOTBETCTBYIO- 
MX MOHOMepos (cM. Ta6. 1). Kuneruueckwe KpHBble MOJMMepH3sallH OTIeJIb- 
pIX MOHOMePOB HM HX CMeceli NOKAa3bIBAIOT, YTO BO BCeX CJy4YaAX CMCCb MOHOME- 
OB IOJIMMepH3yeTCA C MeHbIUel CKOPOCTbIO, JEM KaXK bid MOHOMEP B OTJeVb- 


* PenTreHOCKOMMuecKoe UCCe1OBAaHHe MOJIMMepoB 4 ConouuMepoB mpoBosuuoch H. A. Au- 
eeBolt Ha PeHTTeHOBCKOoli ycraHoBKe YPC-50 4 Cc HOHM3alMOHHOH perucTpaumeh U3syyeHUA 
) METORUKEe, OMHCAaHHOH B (*). 
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Be | 
HocTu (puc. 2). IIpu conomuMepu3alun SKBUMOJIeKYAPHOH CMecH 6yTaaue 
H H30NpeHa MOMyYeH BIaCTHUHBI AMOp*PHBIH MOJIMMep C TeMMepaTypOH cTeKs 
BaHua —90°. Meroxom undpakpacHol cmeKTpocKkonuu * ObluIO yCTaHOBJIek 
uTo OyTaMeHOBble H H3OMPeHOBbIe 3BCEHbAB Weld HaXOMATCA TOJIbKO B Tpak 
1—4 dopme. Yaenbupili Bec cononumepa pape 0,918 nporus 0,94 qua uncTO 
TpancnomHusonpena u 0,98—1,015 qua TpancnomMOyTaqueHa, MOY YeHHbIX 
TOM 2Ke KaTamusaTope. Mcxoqa u3 3HaueHHit HeHaCbIMjeHHOCTH (CM. TaOJI. — 
paccuHTaHO, 4YTO B MOHMepe cofepxKuTeH 55% OyTaqMeHoBbIxX 3BeHbeB. IIpu F 
JMYUH IpAMOJMHeMHOH 3aBHCHMOCTH MexKAy COCTaBOM CONOJIMMepa H ero TEMI 
paTypoli creKNOBaHHA MOcAeAHAA AA NAaHHOrO OOpasila MO/KHAa COCTaBUTb —Y, 
% AnasloruuHbim O6pa3s0M MOxKeT ObITb Hap 


40 weHa cTpykTypa momMOyrafMeHa MNyT 
COMOIMMepH3alluu ero c neHTaqueHom-]) 

5) 3. Temnepatypa cTeKsJOBaHHA CONOAMMEL 
< NOWYYeHHOTO NMOJMMepHsaliuel CMEeCcH & 
S BUMOJICKYJIAPHbIX KOJIMYeCTB OyTaqHe, 
Ne WM MeHTayuena-1—3 cocraBasaet —74°. | 
“ B cayyae u30mpeHa HaHOoulee MHTef 
S CeH BapHaHT CO“eTaHHA eFo C STHJeHO, 
ag 0 Tak KaK 9TO IPHBOXMT kK oOpas0BaHl 


aMopduHoro TpaHcnoMMepa Cc TeMMepai 
eee ae ) . pou cTeKJIOBaHuA HWKe, 4eM Y HaTypaJ 

(  & @ 4 7 8 yoro Kay4yka. TIpomecc conomuMepusaty, 
Puc. 2. Kuneruka nonmumepusauun 6Oy- H3OlIpeHa C STHJICHOM IIPOBOHVJICA Ip Te 
Taqueua (1), usompena (2) mM conomHme- eparype 90° B pacTBope OeH3HHa, 
pH3alwu SKBUMOJeKYJAPHOU cmecH 6y- KOHIeHTpalnu WM3Olpena 1,8 T-Mou/J 
TalMewa c H30mpeHom (3) mp 80° B pac- i 

qpape Gansta HauaJIbHOM JaBJIeHHH sTHIeHa 30—36 at 

TlosyueHHbIe MOIHMepbl AMOpP@HBI, HMel 

CPaBHHTeJIbHO HH3KHH YjJeubHbDIH B 

(0,91—0,92), cofep2KaHve sTHeHa BHMXCocTaBatO 28 Mom.% (1-it o6pase 

u 42 mon. % (2-H OOpa3el), Temneparypa CreKMOBaHHA —74 Hu —76°, cooTBE 

cTpeHHO. B caydae MHeMHOM 3aBHCHMOCTH MexKy TeMMepaTypol cTeKJOBAaHi 

CONOJIHMepOB H MX cocTaBOM, paccuuTaHHaA Ha OCHOBe NMOJIYYeHHBIX JaHHE 
Temmepatypa CTeCKJOBaHHA YHcTOrO MOMMSTHeHa cocTraBlseT —84°. 

B cayuae OyTaqveHa nepexoy B BbiCOKOSIaCTHYeCKOe cocTOAHHe yao 
OCYLIECTBHTb TObKO MYTeM COMOIHMepH3salHu C H30NpeHOM HW NeHTaqveHom- 1— 
Ilpu BBeqeHHH B Welb Jake CpaBHHTeIbHO OOJIbINUX KOJIMYeCTB NpOMMeHa H. 
a-OyTeHa NosyyaeMble MOHMMeph Oplu KpucTasMueckumu. M3pecrHo, 4TOo ct 
TMcTHYecKoe pactipesetenve B emu TpancnoNMOyTaqueHa oKono 15—20 
1—2 3BeHbeB NepeBoquT NOMMep B aMopdHoOe dJlacTH4eckoe cocTosHHe. T 
KHMMH ABJIAIOTCA, HalpWMep, nouMMepbl OyTaqveHa, Mowyyaemoro Ha OCHO 
paukasbHoO MOJMMepH3alun pu HH3KOH TeMMepatype (*,°). B paccmatTp 
BaeMOM HaMM cCJlyuae BBeweHHe B Ielb 3HAYHTeJIbHOTO KOJIMYeCTBa GOOKOBE 
STHJIDHBIX H MeTHJIbDHBIX TPyMM He BbISbIBAaeT MePeXOa NOMMMepa B aMOopdH 
coctoaHnve. Ilo-BuMMOMy, B JaHHOM cily4ae MbI MMeeM JesIO CO CMecbIO KpucTa 
JIMM€CKHX NOJIMMepoB Win Cc OJIOK-KpUCTaJJIMYeCKUMH NOJIMMepaMH. 


VucrutyT BbICOKOMOMeKyIAPHBbIX COeIMHeHHti Ilocrynua0 
Akajlemuu Hayk CCCP 5 IX 1959 


UHMTHMPOBAHHASA JIMTEPATYPA 
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Ke ff,M.A. Mairs, J. Polym. Sci., 3, 66 (1948). 4 P.J. Ba 
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XHMHA 


Unen-Koppecnonyent AH CCCP C. H. YUIAKOB u T. A. KOHOHOBA 


O CHHTE3E NOJIMBUHMJIOBbIX 3®HPOB MEJIEHTAHOBOM 
KHCJIOTbI 


OjHYM U3 Hac Obila MpeloxweHa HOBAA MeTOAMKa MCHOMb30BaHUA JeKap- 
BeCHHbIX COCIMHeEHHH Mp JICUeHHH pasJIMUHbIX OOue3HeM, UMeIOlaA WebIo 
OJOHTUPOBaHWe BOSJeCHCTBHA Ha OPpraHu3M HM (B HeEKOTOPbIX clyyaax) U3Me- 
He KavecTBeHHOTO XapaxtTepa Bo3felcTBuaA (1). CynHocTb STOM MeTOHKH CBO- 
MTCA K XMMMYECKOMY MpHcOeAMHEHHIO JIeKapCTBeEHHBIX (MPeHMYINeCTBeHHO Op- 
HMUeCKUX) COeAMHEHHH K NOJMMePHbIM MAKPOMOJIEKYJIAPHBIM WenAM KPOBO- 
MeHMTeJIeH WM BBEJeCHHIO MOJM@UMMPOBaHHbIX TAKUM OOpPa30M JIeKapCTBeHHbIX 
e(MHeHHH B KpOBb. B kKauyecTBe KPOBO3aMeHNTeIeH IIA yKasaHHO WeiM 
peAyiaraiucb, B NepBy!0 OYepelb, PasIMYHbIe CONOMMMepbl BAHWINUppomHJO- 
a (C BHHHJIOBLIM CIIMPTOM, HeHaCbIeHHbIMM KHCJIOTaMH, HX aMVMlaMM WM MeTH- 
OAMHJlaMU MU Ap.), HO MOryT ObITb HCMC JIb8OBaHbl U Apyrve KpOBosaMeHUTeJ 
Halpumep jjekKctTpax). 

Hanwuve B yKa3aHHBbIX CONOJHMepaxX BUHWINAppoMAOHa — THAPOKCHJIb- 
BIX, KAPOOKCHJIBHBIX, AMMJHbIX HW MeCTHJIOJIAMMAHBIX py — OTKPbIBaeT IIH- 
OKYIO BO3MOXHOCTh NPHcoeAHHEHHA K WeMAM COMOMMepa JIeKapCTBeHHBIX CO- 
JMHEHUM, COJepKallHX KMCJIOTHBIC, CIMPTOBbIe AMHJHbIe, AMMHO- MH MMMHO-rpyn- 
bl MYTEM OCYIIECTBJICHHA COOTBETCTBYIOWLUX peakILHH B WenAX MAaKpOMOJIMMe- 
op. A yka3aHHble rpylibl coJepxKaTCA B CAMOM LWIHPOKOM acCOpTHMeHTe MIpo- 
MBOTYGepKYJIe3HbIX, AHECTE3HPY!OWIUX, NPOTHBOONYXOJbHBIX TpenapaTos, 
aHTuKOaryJAHTAX UT. 1. B HeKOTOpBIX CTYYaAX BOSMOKHO NOMYYeHHe yKa3aH- 
BIX MOJMUUNPOBAHHLIX Ji@KAPCTBCHHEIX COeAMHEHHH MeTOJOM COMOIHMepH3a- 
uu. 

Takum o6pa30m, NpeloxeHHaA MeTOAMKa UMeeT CaMOe IWMpOKoe OOuLee 3Ha- 
enue. IIpu pewieHuu Bompoca 0 MoAuduKalMM KaxOrO OTIeIbHOrO MeKapcT- 
CHHOTO COCIMHeEHHA HeEOOXOAMMO paspaooTaTb HHOra BeCbMa CJIOXKHYIO XHMH- 
eCKYIO MeTOJMKy ero cO¥eTaHHA C NOJMMepOM — KPOBO3aMeHUTeJIeM, yCTaHO- 
UTb JOMYCTHMoe YNCIO NpMCOeHHAeCMBIX K MAKPOMOJIeKyJIe KPOBO3SaMeHHTeIA 
OleKYJI JICKaPCTBCHHOTO COeJMHEHHA, MPH KOTOPOM COXpaHAIOTCA mMma3Mo3a- 
[CHAIOULMe CBOLicTBa ipenapatTa, U XapakTePpH30BaTb CTeleHb JeKapCTBeEHHOTO 
BOSeHCTBUA Ipemapata (HMexA B BUY, 4TO JIeKaPCTBeEHHOe COeAMHeEHHe MOXKeT 
CVHIECTBCHHBIM O6Pa30M H3MeHUTb CBO CBOMCTBA MPH BKJIOYeHHH ero B NOJH- 
MePHYIO MOJIeKyJIy KPOBOSAMeHHTeJIA). 

Hacroattiee vccsieqoBaHve HMeJIO Lesbo CO3LaHHe TMOJIMMePHBIX KPOBOSaMe- 
daTesel, OOasaloulux CBOlicTBaMH aHTHKOaryAnTa. B kKavecTBe ucxo,HOrO 
MOHOMepHOFO JieKapCTBeHHOrO coeHHeHHA Oblmu BHIOpanb! HauOosee sddex- 
[MBHbIC KOAryJIAHTHI “3 rpynmpt 4-oKcuKyMapuua. IlepBbiM aHTHKoOaryJIAHTOM 
43 9TOM py! Ob AHKyYMapHuH, BbieteHHHI B 1940 Tr. u3 KpacHoro kKJeBepa 
2) no crpykType mpescraBismouui co6ol mernuieH-Ouc-(4-oxcukymapun) (*), 
) KOTOPOM coobujasiocb Anmytuom eme B 1903 r. Ox nerkO nouyyaerca NyTeM 
‘OHJeHcalMu 4-okcuKyMapHHa C POpMaJibAerufOM B BOAHOM cpeje. 


oH oH OH 
VN Pfr. ape FS 
2 | | | +cr.0~ | | | | | | 
\ WANN LG 
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lo Heqapuero BpeMeHH AHKYMapUH IWMpOKO NpuMeHAJICA B Ka¥ecTBe aHTHKO! 
ryiaHtTa (Jit JedweHuA HM NpelynpexqeHuA uHcapKToB, np ppoMoC as 
wT. 11.). OgHako OH OTJHMYaeTCA BbICOKOM TOKCHYHOCTHIO (*). Hawayamme p 
3ysIbTaTbl JaeT MpousBof{Hoe 4-OKCHKyMapHHa, Tak HaSbIBaeMbIM | neeHTa 
ABJIAIOULMHCA STHIOBLIM 3(=pMpoM fH-(4-OKCHKYMapHHH-3) yYKCyCHOH KUCJOT! 
TleneutaH Moxet OnITb CHHTe3HpoBaH MO CJlezyrouler CXEMe: a) nowy 4eH 
4-OKCHKYMapHHMJI-3) YKCYCHOM KHCJOTbI (Me/IeHTaHOBO KHCJOTHI) nyt 


KOHJeHcaluu 4-oKCHKYMapHHa C TVIHOKCHJIOBOH KHCJOTOH: 


O 

@ 
OH 2 Cc OH ‘ 
| 4 | |\ou | j 

YN/\ ae OS 7 Son 7 7 
2) | ole see eee Re 

KPa RE LN/\4 . 
Ne CL oe +4 ; 
2 
4 


vu 6) Noculekyioulad sTepHpukKaluA MeJeHTaHOBOM KUCJIOTbI C STHJIOBbIM CNH 
TOM. Jia sTepupukKalun MOXKeT HCHOMb3OBaTbCA WIM CaMa KHCJOTAa (B npucy 
crpun H2SO, uu rasoo6pasHoro HCl) (°) mim aKTOH MeseHTaHOBOM KUCHOT 
(°). B nocsueqHem caly4ae peakIaA MpoTeKaeT BeECbMa JIerKO MH NO3BOuAeT TOA’ 
UHTb OYeCHb YUCTHI Mpenapar. Jima ocyulecTBMeHHA COoueTaHHA 4-OKCHKyMap: 
HOBOrO MIPpOWSBOAHOTO C NOJIMMepOM-KpOBOSaMeHHTe/IeM HaMM ObWIM BbIOpaH 
MeJleHTaHOBad KHCAOTa (B Bue MaKTOHa), C OMHOM CTOPOHbI, HW COMOHMep Bi 
HHJIOBOrO CNMpPTa H BUHWIMAppOHAOHA HW YACTHIM MOJMBUHMJOBbIM CPT, | 
pyro cropoun. MocneqHui mpHMeHsJicA B CBA3H C TeM, 4¥TO padoTamH JleHH) 
rpajicKoro HHCTHTYTa MepeMBaHHA KPOBM OblIO NOKa38aHO, YTO BOMpPeKH HeKé 
TOPLIM yKa3aHuaM (*), BOJHbIM pacTBOp YHCTOTO NOJIMBHHHJIOBOrO CHupTa Al 
JIACTCA YOBJIETBOPUTeJIbHbIM Tyla3Mo3aMeHHTesieM. IleeHTaHOBLIi sdup TG 
JIMBMHHJIOBOrO CHupTa MowyuaicA MO peaKWHH: 


OH CO —O 


| 
(Yrey | 


| 
erie en +m| | | at | 
BE OE ER Ae 
OS OUCO 
== CH, CH = 5) es PCH a OH 
oH dco on vaae 
YN/N\N 


= Ov <6) O m 


Peakuwa IpoBofusacb B NupHsAUHe np 97—98° B reuenne 2—3 uac. B pesyal 
TaTe peaKIlHH MeseHTaHOBble S*UPbI MOJIMBMHUJIOBOrO cHupTa NoOwyy4atoTca 
BHJle MHPUYAMHOBOM COM, KOTOPaA JerkKO pa3spylwaerca mesouamu. Ilenentanc 
BbIe SPMPbI NOJIMBHHMIOBOrO cMupTa co cTeneHbIO 3aMenjeHHaA 2—4 moa. 
(MpelcTaBAIOMNe NO CTPyKTYpe COMOIMMepbI BAHYJOBOFO CHMpTa M BAHUJOBOF 
apupa MeeHTaHOBOH KUCJIOTHI) JIerKO pacTBOpAIOTCA B Bose, OOpasysa ycTol 
UMBBIe (HE BbIeAIONNe OCAIKOB MPH JIMTebHOM CTOAHUM) PacTBOpbI uM Coxps 
HAIOT MWla3MO3aMeHAIOMMe CBOHCTBAa, IIpHCyllve pacTBOpaM 4uCTOrO NOJHBHHI 
JOBOrO cnupTa. Cka3saHHoe OTHOCHTCA HM K CONOAMMepaM BHHUMINMppomHLOH 
C BHHHJOBLIM SPHPOM MeeHTAaHOBOM KUCJOTH, KOTOPble NOJyuaroTca pu Obps 
OoTKe JlaKTOHOM feJIeHTaHOBOM KHCMOTHI COMOMHMepOB BUHMANAppomMzoHa 
BUHHAOBOrO cnupta. HocaeqHne NosyYanuch MyTeM 6lOUHO conomuMepu3sally 
cMeCH BHHWINMppoMyoHa (95 Mos.) wm BuHMallerara (5 Mon.) npu 60—6E 
B MpHCyTCTBUM JMHUTPHJa a30V30MaCIAHOM KUCJOTHI C MOCMeAYIOULUM aJIKOrOVII 
30M COMOuIMMepa B aOCOJIOTHOM MeTaHOJe B IpHcyTCTBUM MeTHsaTa HaTpus. To 
4310 


O0paOoTkKH MaKTOHOM NeJeHTaHOBOH KUCJOTEI B NupUuHe npu 95—97° B Te- 
Hue 3 4ac. conosuMepst comepxKaiu~3 Mon.% BHHMJOBOrO apupa MemeHTa- 
PPBOM KUCJIOTHI. 
j| UlonyuenHsre npenapatsr Opiau ucnprranet B JleHMurpagcKom MucTUTYTe me- 
eluBanusa KpoBu (M. A. KorosmuKopoii, nox pykoBoscrBom mpod. JI. I. Boro- 
OJOBOH) Ha KpOwIMKax u coGaKax. [IpoBegxenHubie SKCHepuMeHTHI NOKasasiu, YTO 
DHOJIMMep BHHHJIOBOrO CIMpTa H BHHHMJIOBOTO a=upa MeseHTaHOBOM KUCJOTHI, 
ABeEHHOH BHYTPMBeHHO B Bue BOAHOFO pacTBopa, ObiICTpo CHMxKaeT COsep2xa- 
we MpOTPpOMOHHA B KPOBH (pH BBeeHHM KPOJIMKy ykKa3aHHOrO pacTBopa Cc 
MI CBA3AHHOM MeJIeHTaHOBOM KUCJOTHI, COep2KaHue MpOTPOMONHA B TeYeHHe 
€CKOJIBKHX YaCOB CHU3HIOCb JO~50% UU AMUTebHO yepxKMBaOCb Ha STOM 
JPOBHe), TIpH4YeM He HaGsO-aeTCH HUKAaKUX BHIMMbIX NMOOOUHBIX ABJEHUL. 
Takum o6pa30M, Ha WpWMepe aHTHKOarysAHTOB (leseHTaHOBad KMCuOTA) 
bla NOATBepxAK ea I1paBMJIbHOCTb BbICKa3aHHOro (4) NOsOxXKeHHA O BO3MO2%KHOCTH 
OXpaHeHHA TepameBTHyeckoro BOSJelCTBHA JIeKaPCTBCHHBIX MpenapaToR mpu 
}KaiovenmH UX B CTPYKTYPY BbICOKOMOJekyApHOrO KpoBosaMeHuTea. Hospili 
RAYCCTBCHHDIM SpPekT Mp MPHMeHEHMM MeeHTaHOBLIX SPMpOB MOJIMBUHHOBOTO 
MMpTa (KpOMe MpOJOHTaluN BoO3elcTBUA AaHTHKOAaryJIAHTAa), BO3MOXKHO, OyLeT 
ony ver (B CBA3M C ObICTPOTOH NOHMKeHHA MpoTpoMOuHa) Np HeoOxoLMMocTU 
PRICTPOrO YMCHbUICHHA CBePTbIBAeMOCTH KPOBM MPH GOOJIbINMX KpPOBOMOTepAX 


i 5 
HBO BPeCMA ONepalul u T. M.). 


QIKcnepuMeHTalbuaad GaCTb 


4OKxcukKyYMapuUH. TexHuteckul npoxykT TpwxKAbI MepekpucTamiu- 
B30BbIBaJICA U3 56%-ro sTHMOBOrTO cmupTa. OunueHHHI Mpenapat uMed T. m1. 
113,5—114°. 

Au-(4-okKcuKyMapuuHua-3) yKcycHaaA KUCAOTA (Ne 

MeHTAHOBaA KUCAOTA). 4-oKcHkyMapHH (9,0 r) pacrBopssca B 6% 
yKcycHol Kucsiore (450 Mi) mp KuneHHUM uv O6aBAacA ropsuni 2% BogHpIti 
DaCTBOP IJIMOKCHJIOBOHM KUcOTHI. Uepes HECKOJIbKO CeKyH OCaKalacb «MeJieH- 
aHOBasd» KUCIOTa, KOTOPad ONPUJILTPOBbIBAaCh HM BBICyIUMBaJacb. Brrxon 80— 
82% or Teopuu, T. mt. 215°. Mocne nepexpucramusaluu u3 alletroHa umn 70% 
VKCYCHOM KUCJOTH T. MW. Opiwta 221,5—222°. 
JlaKTOH neweHTaHOBOKH kucaoTH. ‘ITlenenraHoBaa Kuc- 
nota (13,5 r) pacrBopswacb mpH kunayenuu B 100% yxkcycHOH KucwioTe 
(260 ma), 3aTeM JOOaBasacb cmecb u3 100% yxcycHol Kucnors (10 mu) 
M ykKcycHoro aHrugpuya (4 ma). Uepes uac u3 ropayero pacTrBopa OT@UbTpO- 
BHIBAJICA BLIMAaBIUHH saKToH. Brrxog 75% oT Teopun, T. mI. 270°. 

Ihdupusanuad TOMHBHHUAOBOTO cuuprTa. LonuBununo- 
BLIi CIMPT MOJyYasICA UIEOUHBIM aJIKOTOJIM30M MOJIMBUHMWalleTaTa C BASKOCTHIO 
20 cn. Cyxo# mopomioK nomMBuHuOBOrO cnupTa (1,2 r) 3anMBasIcA MMpYAMHOM 
(12 ma) u ocraBaasca crosTb Ha 10O—15 ac. 3arem 5—6 Ma NMpuyuHa ClMBa- 
NOCcb, JO6aBIANIOCb TaKOe 2%Ke KOJIMYECTBO CBexKero MUPHAMHAa UM NaKTOH (1,0 r). 
Koul6a npucoeuHasach K Hacay{Ke C MelasIKOH, PTYTHbIM 3aTBOPOM HU OOpaTHbIM 
XOJIOMMJIbHHKOM, H30JIMpOBaHHbIM OT Bar BOSyxXa XJIOPKaJIbIlMeBOK TpyOKOH. 

JlakTOH IpW MepeMelIMBaHHM ObICTpO pacTBOpAJICA B NMpHAMHE Ha XONOLy, 
OKPallluBad PacTBOp B APKO-opaHxKeBbli weet. Tloce pacrBopeHua MakToOHa 
KOGA MOMellalacb B OaHio c KUMALeH BORO. Uepes 5—7 Muu. peakIMOHHEIH 
PacTBOp puoOperam KpacHO-OypbIli WBeT, a NOJMBMHMJOBbIi CNHPT CHJIbHO 
Hadyxan. Uepes 20 mun. oOpasoBauiacb rycTad Macca Oyporo Beta, KoTopax 
3aTeM M10 BHeLIHeMy BHly noYTH He usMeHAIacb. Uepes | uac u 3 4Yaca HarpeB 
Mpekpaijasica, HaOyXwMl MpokyKT OTCacbIBaJICA OT peaKI[MOHHOrO pacTBopa 
Ha CTCKJIAHHOM (pHJIbTpe H MpOMbIBaJICA NMPHAMHOM JO Tex NOp, NOKa MpOMBIB- 
HOH MMpMAMH He HawHHa CTeKaTb OeCIBeTHIM. 

Haoyxumit B nupHzMHe MpoxyKT (APKO-2%KeNTOFO WBeTa) PacTBOPAJICA B Bone, 
OCaxKMaICA alleTOHOM MM BBICYIIMBaIcCA B BakyyMe pu TeMieparype 35—40 
4 Napnenuu 10—15 mm pr. cr. M 3aTeM B BAKYYM-9KCMKaTOpe Hay KOH. cepHoli 
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KucioToH. TlomyueHusili mpokyKT peaKUMH MpescTaBial coOoH MMpHAHHOBYI 
COJlb pupa MeeHTaHOBOli KUCJIOTbI HW NOJMBMHMJIOBOrO CMMpTa C COJep2xKaHHe: 
apupHbix rpyun: nocse 1,0 vaca sbupusauun 2,25 mon.% u nocue 3,0 4ac 
abupusainn 2,50 mon.% (21,6 Bec.%). (Coqepxanue spupHbIxX rpynm onpese 
JAH TO KOjMUecTBy cBa3aHHoro NaOH, orTuTpospipad w30bITOK lUleslou 
0,1 N HCl 8 mpucyrerBuu MeTuwoBoro KpacHoro.) 
BuIcyIecHHBIe S*PUPbI MpelkcraBsAIH COOK XKeJITHIe KPYNHble XMOMbA, Jerk 
pacrupaeMpbie B nopoutke. JIma ylaneHua nupHyuna SPupbil pacTBOpsAHCb B BC 
le HW COJIb paspyllaslacb OuKapOoHaToM HaTpusA. M3 nowyyeHHorO pacTBopa KUC 
Jai HaTpHepad COb NesleHTaHOBOrO SiPupa NOAMBUHMOBOTO CiupTa Oca*Ka 
JlaCb alleTOHOM, TUaTeJIbHO MPOMbIBaacb alleTOHOM MU SPUPOM M CYLUMAacb 
BakyyMe IIpu TeMmepatype 35—40° nu gaBnenuu 10—15 MM prt. cr. M 3aTeM | 
BaKYYM-3KCHKaTope Hal KOH. cepHoH KucoTOH. [Ia MCMbITaHuA Ha %KUBOT 
HBIX HCMOIb30BasIcA 2% BOWHbI pacTBOp HaTpueBOH CoM 2pupa MeseHTaHO 
BOHM KUCJIOTH H MOMMBUHUOBOrO CuupTa (pH 7,6—7,9). 


Tloctynuao 
21 1X 19595 
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XHMHA 
H. A. WIMMAHKO u E. C. HOKPOBCKAA 


O HEKOTOPbIX OJIMAJIKMJIBEH30JIAX 
M MOJIMAJIKMJILMK JIONEHTHJIBEH30JIAX 


(ITpedcmasaneno axademuxom A. B. Tonuueem 18 VI 1959) 


B wactosuleh paOoTre ONWCaH CHHTe€3 HEKOTOPEIX NO/IMaNKUOeH30N0B (Fren- 
JIKCHJIOJIOB) W MOMMA KHIUMKJIONCHTHIOECH30JIOB; MOJOKeHHe GOKOBBIX leneli 
UX yrIeBOLOPOAOB Opiio onpeseeHO NO CNeKTPaM NOTMOWeHHA B yIbTpacbuowe- 
Bol oOacTu. Jia nouy4eHHA PenTHJIKCHJOJIOB ObiJI UPHMeHeH MeTOR ag Kusu- 
BaHuA TPeX H3OMeEPHEIX KCHJIOJIOB 
MITCHOM NOX, AeHCTBHeEM KOHILCHTPHpo- 
HHOl cepHol KucuoTH (1,”). 

0-, M- HM N-KCHIONbI Ob OUMLICHBI 
2peroHKOH Ha KOJIOHKe TOUHOH PeKTH- 
Kaluu B 40 T.T. HMMeJIH CBOHCTBA, pag 
W3kuve kK suTepaTypHbIM. Tentrex Opi 
bayueH Jeruapataluet H-renTHoBoro 
IMpTa Hay, OKHCbIO aIOMHHUA mpu 370° = sw 
umes T. Kun. 95°/742 uu u 11,4050, 


© COOTBeTCTByeT TrenTeHy-! c HeKOTO- 
oH TIpuMecbIO JpyrHX H30MePoOB 9YTOTO 
rmeBowqopoyza. Bce onmbirbl KOHeHCa- 
AM IIPOBOAHHCb MPH MOJIAPHbIX CO- Ww 
THOIMeHHAX KCHIOJI — renTeH — cep- 
aq KucwoTa 3: 1:1, npu nepememu- 
1HHH WM MOCTeMeCHHOM MmpHOaBJeHHH K 
MOY renTeHa MW CepHOH KUHCJOTHI. 
POUSBONUMOCh MEPHOMHYECKOE OXMAK- py 
Hue meqAHOH BoZoH. Jia npespate- 

if BCer a OOPasylolluXcA Mp ITOH pe- 

TMH CpeqHUuX S*PUpPOB CePpHOH KUCOTHI == "pag —HaG Fw Oe 

Xr 


700 


KUCJIbIe SPUPb!I NPOAyKT peaklHH oO- = 

OaTEIBaicad 3—4 pa3a KOHI[GHTPUPO- Puce. 1. Cnextps norsomenua: 1 — ren-- 

HHO cepHou KHCOTOH, mocme Yero THA-o-KcuNON, 2— U300KTHJ-0-KCHION, 

CJIbI€ S(PHPbI BbIMbIBAJIMCb L[eJIOUbIO 3—rentHd-m-Keuson, 4 — WuKJoreKcHu- 
se aku a3-  KCHION, 5 — rentvJi-n-KcuJo, 6— 

posOl. BOW VEIET pears L ILMK JOTeKCHJI-M-KCH ION 


HAIHCb Ha KOJOHKe Tuma PeHcKe B 

T. T. HW OUMMaHcb XpomaTorpa- 
popaHuem Ha cuuuKarete. Bpixol MoHOamKuaTa COCTaBIA 50—70% Ha: 
ireH. Bpicuiive MpOMyKTH! 3aMeleHHA B STHX YCUIOBHAX He OOPas0BbIBAaJINCb. 
Tipu Koufencaluu o-Kcusoa c OOM KOmMUeCTBOM TrenTeHa 72 Tr U3 Mpo- 
KTOB PeaKIMH Obl BLIeeH yreBosopoy c T. kum. 97—98°/4 MM. Moun. sec: 
AneHoO 203, 202; BprancameHo 204. 


Haitqeno %: C 88,16; 88,23; H 11,89; 11,78 
CjsHa. BprsucaeHo %: C 88,22; H 44578 
cTBa yrvleBoqopoya, TaK %e Kak HM BCeX APyruX CHHTeC3HPOBaHHbIX B Har 
AlleH paOore yrieBoJOposoB, MpHBeyeHb! B Tabs. |. 
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s', 2. q 
Taoan nag 


CrofictBa NOMMaNKuNGeH30NOB HU NOMaAIKUILAKIONCHTHOeH30J0B 


{ 
Yruepoxopog T-pa kun. °C/mm |T-pa sacr., °C az ny nouns GH 
1,2-TIumetus-4-rentun6eH-| 97—98°/3,5 —65 0,8721 1 ,4970 2 ome 
301 251—252°/740 | (crekso) f 
3-].umetun-4-rentum6eu-| 94—92°/2 3 0,8689 | 41,4950 +3 
301 270°/760 (cTeKs10) 
1,4-J.umetus-2-renTu6eH- 104°/6 0,8668 | 41,4944 —3 
301 (cTeKJI0) at 
1,4-}umetu-2-rentus-5- 164—166°/4 0 0,9162 it aula +16 
ILHKJIONCHTHI6e€H301 325—326°/760 | (cTeK.10) 
1-2-],umetui-4-Tpert.-6y- 127—128°, 4 8 0792384 4) 405815 —8 


TH1-6-lHKIONeHTHI6eH- 
3001 


M3 m-kKculoma uw renteHa, 


(cTeKs10) 


B3ATOrO B KOWHMUECTBE 43 I, B aHasorw4Hb, 
YCJIOBHAX Obl MOyYeH COOTBETCTBYIONIWH JuMeTurentHOeH30. 


iy ° 
2200 2300 2400 2500 2600 2700 2889 24D0A 


A -——__> 


Puc. 2. CnexTpbl normolmeHus: 
2 — jypoa 


I— ncesyzokymouw; 


| 


Hatizeno %: C 88,05; 88,19; 
aie 1160 
IIpu peaxuuu 160 r n-Kcunona 
renTeHOM Ip CoOsmOeHHH yKa3al 
HBIX BbIle yCIOBHH Obiwio MoOwyy, 
Ho 156 r yreBodopoya, KANeBII 
ro mp 104°/ 6 mm. Mou. Bec: Hak 
TeHo 204, 205. 
Hatiqeno %: C 88,27; 88,18; | 
H 44,80; 41,82 j 
Jina ycranoseHua moul0%xK! 
HHA 3aMeCTHTeeH B OMHCbIBaCMB! 
yruieBoqopoqax Obiwiw CMOS 
BaHbl HX CM€KTPbl MOrsoujeHy 
B OJIMKHeEH —yabTpactuomeTOBC 
oOmactH *. CnekTpbt normouy 
HHA elTH-o-Kcuona (A), ret 
THJI-M-KChlona (B) uw renTw 
n-Kcwsiona (B), n306paxeHHp 
KpuBEIMH /, 3, 5 wa puc. |, a1 


JIAIOTCA XAPaKTePHbIMH MO BUHAY KOHTYpa WIA coeqMHeHHH MceBAOKyMOJIbHOr 
Tuna cTpoenua (puc. 2, /). Pasnnuua, waOmiofaemble Mexjly cnekrpamu Tpe 


Ta6muna “J 


TlonomeHHe HM HHTCHCHBHOCTh XapaKTepHCTHYeCKUX TOK CNeKTpOB MOPAOWeHHA CHHTEe3I 
POBaHHEIX yrvieBoqoposoB B OWMKHeEH ybTpadHoneTOoBoM oOnacTH 
(4ucla nepeq vepToh — AMHa BOJHBI, NOCMe YepTbI — HHTeHCHBHOCTD) 


Yraeponzopor 


1 ,2-.umetus-4-renTu6eH30/1 
4 ,3-Tumetus-4-rentum6eH301 
4 ,4-Tumetuu-2-rentrus6en301 


4-]umeru-2-rentu-9-1ukK JONeHTHA- 
6eH300 


1,2-Tumetus-4-Tpet.-6yTu - 6 - WHKJO- 
NeHTHIOeH301 


; MakKC. 


Makc. 


MakKCc, 


Tlonoxenve A,A u uHTeHCHBHOCTh & MAKCHMYMOB, © 


MHHHMYMOB H TOYeK nepernu6a 


Makc. 
Maxc. 
Makc. 


Maxc. 


2740/326, uu. 
2655/362, mep. 
2755/355, MuE. 
2670/367, nep. 
2763/616, mun. 
2675/9552, Tlep. 


2788/646, mun. 


* Ammapatypa u MeToquKa u3MepeHHi onuCcaHbI panee (3~), 


2718/260, nep. 
2600/268, muEH. 
2730/236, nep. 
2620/274, muuH. 
2735/344, mep. 
2620/368, mun. 
2752/543,MaKc. 
nep. 2610/368, mun. 2425/1414. 


Ilep. 2765/181, mep. 2730/2416, maxc. 
nep. 2580/4191, mun. 2410/50,0 


2690/308 
2370/42, 
2705/30 
2380/43. 
2705 /48( 
2360/38, 
2700/63: 


2670/27( 


; 


OMCPHBIX TeITHAKCHIONOB 3aKMONaOTCA B MOcTeNeHHOM BOSPacTaHHy HH- 
HCHBHOCTH, B HHTeCHCHPMKAIMM NepBOrO JVIMHHOBOJIHOBOrO MaKCHMyMa U B 
OouIbINOM CMeLICHUM B JJIMHHOBOJIHOBY1IO CTOPOHY mpH Mepexose or coequHe- 
a Ax Bu B. Oro o6ycnoBneHo pa3MUHbIM B3aMMHBbIM pacnomoxkeHuem 
MecTHTe1eH OTHOCHTEIbHO APyr ApyraB aTnx coequHeHHAX. Boobie, Kak mpa- 
IO, CICKTPbI CcoeqHHeEHHH Cc 
MHAKOBbIMH 3aMeCTHTeJIAMH 708 
Mapa-MOJlOKeHHH OTMMUAIOT- 
HaHOoulee pa3BHTbIMU yKa- 600 
HHbIMH OCOOeHHOCTAMH (°). 
[IceBqoKyMOJIbHBI. =Xapak- 
ep crpoeHua coequnenni A, 500 
, B novTBepxaeTcs- 3HaUH- 
@JIbHBIM CXOACTBOM HX CHeKT- 
OB MOFIOWeHHA CO CneKTpamu 
OFIOWLCHHA CHeMyIOWUX yre- t 
OfoposoB (ONM3KUX HM 110 -y 30 
3aHMHOMY PacCMoJIO2%KeHHIO 3a- 
eCTHTeIeH H 10 HX MOJIeKYJIAD- 
OMY BeCy): H300KTHI-0-KCH- 
oma (puc. 1, 2) (°), muKsaorek- 
‘w-M-KcHnona (puc. 1, 4) 100 
IMMKJIOreKCHJI-N-KCHIONA 
puc. |, 6)(*), cooTBercTBeHHO. 
Ipaxruuecku momHoe copnaje- "9590 thi 500 . tb v1)  veao 2a 
We YaCTOTHBIX XapakTepuCcTUK soem a 
SMIEKTPOB AeaeT BOSMOXKHBIM Pyc. 3 Cnextps nornomenua: / — nwHknMonentTHa- 
peAnNoIO*KeHHe, YTO BO BCX TFeNTHI-N-KcHJON, 2 — UMKJONeHTHANceBAOK MOM, 
pex cmyuyaax TrenTuibHaa 
pymma ABIAeTCH pa3BeTBJICHHOH HW CBA3aHA C O€H30JIbHBIM KOJIbILOM 
TOPHUHBIM yrvlepoAHbIM aTOMOM *. Takum OOpa30M, MOXKHO CUMTaTb YCTaHOB- 
@HHbIM, UTO CHHTe3HPOBAHHBbIe PenTHJIKCHIOJbI ABIAIOTCH: 1|,2-tuMeTus-4-130- 
entuj6eH30sI0M, 1,3-RumeTua - 4-u30renTH16eH30/I0M u 1,4-tuMeTHI-2-n30ren- 
PHIOCH3OJIOM. 

Kak Oplulio M0Ka3aHO paHee, B3aMMOJeHCTBHe TpeX3aMellleHHOTO OeH30Na C 
1OJIO%KeHHeEM OoKOBHIX Lene 1, 2,4 c UWHkKIONeHTeHOM MOA AeHCTBMeM XJIOpHc- 
‘Oro aJIKOMMHUA Mpoxofuo Cc O6pa3s0BaHueM B Ka4eCTBe OCHOBHOTO MpoflykTa 
eaKUNN OeH301a, 3aMeLeHHoro B momoxeHHU I, 2, 4, 5, mpuyuem peaKunu 
130Mepu3salluu He HaOmOamocb. ITO nMomo*KeHHe Oplwio HAMH MpOBepeHO Ha 
IpuMepe renTH-N-KcHIONa HM UHKJIONeHTeHa. 

B pesyaprate 2 ombITOB KOHAeHCaluH C OOWLMM KOHUeCTBOM 89 r renTuJ- 
-Kcusiona W 22,5 r WHKNOMeHTeHa (MOIApHOe OTHOLIeHHe | : 0,7), MpoBOAuB- 
WMXCA BIMPHCyTCTBHM XJoOpucToro amiomuHHuA (18 r nau 0,4 moms), Obit nosy- 
eH yrmeBodopox, KuneBuimi mpu 164—166°/4 mm. Mou. Bec: Haligqeno 269, 
174; BHIUNCIeHO 272, 


Hatmeno 47 C 88,05; 87,95; H 11,98: 11,89 
CoopHso. Brruucneno %: C 88,17 H 11,83 


CnekTp normomenua sToro coequHeHuA (puc. 3, /) OnH30K MO BHeLUHeEMy 
sHJLy, HO MOMOXeHHIO H NO MHTeCHCMBHOCTH K CieKTpy Aypona (puc. 2, 2) u kK 
MIeKTPy IWHKONMeHTMIMCeBJOKyMONa, OONAaMaiollero AYyPOJbHbIM CTPOeHHeM 
Bic. 3,02)..(°). 

CneqoBaTeIbHO, CHHTe3 UCXOMHOTO apoMaTHyecKoro yrseBosopoya mpolien 
7e3 H3OMePH3allMH, H MOyYeHHbI yrmeBofopoy aBaserca 1|,4-qumerns-2-ren- 
‘WJI-O-ILM K JIOMeCHTHJIOCH30JIOM. 


* B cmygae u300KTHN-0-KCHIOMa GOeH30MbHOe KOMbIO Take CBAZAHO CO BTOPHUHBIM 
ITIEPOMHLIM aTOMOM 3ameCcTHTeJIA (°). 
‘leh Bs 


AnamoruuHad peakuuaA Oblia mpopeqeHa MexK]y Tper.-~GyTHsI-0-KCHIOMIC 
W IWHKJIONCHTCEHOM B IIPHCYTCTBHH KOHILCHTPHPOBAHHOM CePHOH KHCJIOTHI. YK 
3aHHbIH apoMaTHUeCKHH yrvleBOXOpo Obl MOyYeH MO yKe NMPOBepeHHON 


MeTOLY aIKUJUPOBaHHA O-KCHIOa M300yTHJICHOM B MPHCYTCTBHH KOHIL. Higa 
(*). Yraesoxopoq umen tT Kun. 212°/747 mm; n® 1,5000 u d7°0,8721. 


JUD aan 


"9 Pal 2500 el 2700 2800 29004 


Puc. 4. Cnexrphi mormomenua: 1 — WHKJO- 
NeHTHJI-Tp eT.-OyTHI-0-KCHON, 2 — TUWUKJIO- 


PeKCHJI-0-KCHJIOJ 


Ilpu sB3aumofeictBun 80 fr 9sToro yrueBosoposa C SKBUMOIEKYJIAL 
HbIMH KOJIMYeCTBaMH IWuKIONeHTeHa H KOH. H,SO, Ono noyyeHO BellecTE. 
c T. kum. 127—128°/4 mm. Mow. Bec: Hafiqeno 222, 216; BhraucaeHo 230. 


Hatineno %: C 88,48: 88,55> A 11,49= 17°50 
Hy,Cog. Barunceno %: C 88,63; Leah A iwi; 


r 


Ha pue. 4, / u306paxeH cneKTp NOrOWeHHA NOJyYeHHOrTO yrseBoqopose 
ABJIAIOWUMNCA XAPaKTePHbIM JIA COeCAMHEHHH U30LypOMbHOrO THNa CTPOeHHA . 
OueCHb NOXOKUK MO BHEWIHeMy BHAY, MO MOJOKeHWIO H MO MHTeCHCHBHOCTH H 
CHeKTp paHee CHHTe3HPOBaHHOro Hamu 1| ,2-7HMeTHJ-3 ,5-LMUMKIOreKCHIOeCH30U 
(?), coetMHeHuA, OM3KOTO eMy MO B8aNMHOMY PpaCMOJIOXKeHHIO 3aMeCcTUTeNE 
M10 UX MOsIeKYyApHomy Becy (puc. 4, 2). Orctofla cmelyeT, YTO WUKIONCHTHIE 
Had rpynna, OObIYHO He BCTyNalollad B O-MOJIOKeHHE K MeTHJIbHOL rpynne 
BOBCEe He MO2XKET BCTATb PAOM C TPeT.-OyTHJIbHbIM PawukKaJIOM, H CHHTe3HPOBaH 
Hoe coesuHeHHe aBJIneTcA 1,2-nuMeTHI-4-TpeT.-OyTHI-6-lMKJONeCHTHIOEHSOJIOM 
1 ,2-[,umetun-4-Tper.-6yTHI-6-1uK JONeHTHIGeH3OI, 1 ,4-uMeTHJI-2-renTHJ-o 
UMKJIONCHTHIOCH3OJ1 HM PelTHJI-M- W O-KCHJIOJIbI MOJYYeHbI HAMM BMepBBIe. 


Ilocrynusio 
27 V 1959 


UMTHPOBAHHASH JIMTEPATYPA 
1W.L. Lenneman, R. Di Hites, V. 1. Komarews ky, J2 Ore.) Cheme 4s 


Neo 3, 463(1954). *V.N, Tpatielf, B.B.CGorson, H. Pines, Jl Am Chena 
58, 919 (1956). § ©. 7. Tanapnepu, M. M. Kycaxos ug gp., Tp. Vucr. nega 
AH CCCP, 12, 38 (1958). 4E. C. Toxposcxaa, H. A. Ilumanxo, JIAH, 128, No? 


109 (1958). ®T. 0. laapnepu, M. M. Kycaxos, H. A. Ilumanxo, Tp. Hue 
Heptu, AH CCCP, 14, 11(1959). © H. A. Ilumanxo, Mccnegopanne cnexrpos moraony 
HMA HEKOTOPHIX MOMHUMKIMYECKUX yIIeBOOPOAOB B YAbTpaduoneToBol oOacTH cieKTps 
Jlucceptanux, Viner. nebra AH CCCP, 1956, crp. 117. * E. C. TlokpospexKkaaz, Mame 
Wuw kuna, JAH, 125, Ne 6 (1959). 8 E. C. Iloxposcxkaas, Tp. Uncr. neg 
AEE ECCEPIM 4 151959): 
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Joxuann Akafemuu nayr CCCP 
1959. Tom 129, Ne 6 


PHSHTECKAA XHMHA 
Ml. A. AKHUIMH wu B. I. CHUPHAOHOB 


IAEKTPOHOPPA®HYECKOE MCCJIENOBAHHE CTPOEHHA 
MOJIEKY JIbI CYJIb®HAA BOPA 


(IT pedcmasneno akademuxom B. H. Koxdpamvesoim 16 VII $1959) 


Safaueli HacTOAUero HCCMeMOBaHHA ABMAeTCA ONpeleleHue KOH*Uurypalluu 
| TEOMETPHYeCKHX MapaMeTPOB MOVJIeKyJIbI cybuga Oopa B,S; B mapax. Pa- 
HoTa BbINOHeHa Ha ameKTpoHorpade Mockosckoro rocyapcTBeHHOrO yHUBep- 
WuTeTa [It M3YYCHHA CTPYKTYPbI MOJeKY TpyAHOMeTy4HX coeqMHeHHH, ONH- 
 aHHOM paHee (*). MUcnomb3o0sasica Npenapat cyibbufa Copa, nowyueHHBI Teli- 
| TBHEM CYXOrO HM XOpOMIO OUMIMeHHOrO cepoBosoposa Ha aMOp@HEI Oop (). 
| iperiapaT ountlaica BO3TOHKOM B BakyyMe. Sarpy3kKa ero B aMNyJIy MpoH3Bo- 
|wlacb B cyxoH KaMepe. Ilepey cbeMKOli 9JIeKTpOHOrpaMM cyJIbcbuy Oopa, mo- 
{C1€HHbIM B MOJIMOZeHOBYIO aM- 
nyy WcCnhapuTelaA, MepensaBlAas- 
‘A UM WVJIMTebHOe BpeMA OOesra- 
KMBaJICH B BbICOKOM BakyyMe 
HHeMOCPeCTBeEHHO B  93JICEKTPOHO- 
irpa@e. CbemKu 9JieKTpOHorpaMM 
apoB B.S; nNpousBoquuch pH 
remMnepatype ~ 800—900°C c uc- 
OJIb30BaHHeM BpalllaroulerocA 
hekTOpa H Oe3 Hero, Cc pa3HbIMH 9KC- Puc. 1. Kpusan paqdanbuoro pacnpegenenua 2a 
hosuunamu (oT 10 cex. 202 mMuH.), Momekysbt BeSs 
fia J\ManO3MTHBHBIX (OTOMMAacTHH- 
KAaX, MOJIMTbIX TOHKHM CJIOeM YepHOH TY (3alllUTa OT CBETOBOLO H3J1yYeHUA Ucna- 
DUTeIA), CMbIBAaeMOH Tepe, MpoABeHHeM. Or Mapos cyJbduya Sopa nowyyeHoO 
10 cepuli s2ekTpoHOrpaMM (M3 HUX 2 cepHu C NOMOLIbIO Bpalllaloulerocsa CeKTO- 
joa) IPH AWMHaX BOJIH 9/IeKTPOHOB, H3MeCHABIIMXCA B PasHbIX OlbiTax oT 0,0402 
qo 0,0573 A. WMurencusnocts paccesHHbIX 3JICKTPpOHOB OMeHMBaslacb BU3yaJb- 
HO. PacumpoBka 9eKTPOHOrTpaMM MpoHusBOLMacb NO MeTOLY pajadJIbHOTO 
pacnpeyerenua B Bapvante JI. Kapa u HW. Kapa (*°) u no Meroxy nocmeqoBa- 
eJIbHbIX mphOmMxKeHH (°). Tloqpo6Hoe onvcaHHe MeTOAUKM O6paboTKu -u pac- 
IIM@pOBKH 3JIeEKTPOHOrpaMM U3JIO%KeHO B COOOMIeEHHAX Halle sadopaTopun 
(7,7). Kpupaa paqualbyHoro pacmpefenenua D(r), nocrpoeHHasa no 9kcMepHMeH- 
TaJIbHbIM aHHbIM (pyc. 1), MMeeT TPH OTYeTJIMBO BbIPaxKeHHbIX NMKa pu 
r= 1,73, 3,46 u 5,15 A uw menee BplpaxkeHHbie mMKH BOONacTH 2,70 u 4,10 A, 
MepeKPbIBalOuHecA C OCHOBHbIMM. HauasibHaa OOJlacTb KPMBOM HHTeHCHBHOCTH, 
HeOCTYMHaAA SKCMeEPUMeHTaJIbHOMY U3yU4eHHIO, Oba SKCTpanOMpoBaHa TeO- 
peTuueckoli KpuBOM Aa CTpyKTypHOro 9emeHTa—S — B = S co 3HayeHHAMH: 
ap —iS)= 1,81 A, 7(B =S) =1,65 A wm r(S---S)=3,46 A, nockoubKy 
STH TPM WieHa (yYHKILMH MHTeCHCHBHOCTH BHOCAT PlaBHbI BKJay B paccesHue 
MOIeKyJIOH B.S3. ; 

Vcxoqa u3 mpescraBseHuli cCTpyKTYpHOH XHMHM HaWOOJIee BepOATHBIMH KOH- 
burypaluamu ja BoSs aBaatorcd: OMNMpaMHfa (TPH aTOMa cepb OOpa3syioT 
HPaBMIbHbI TpeyrOJbHHK, a Ba aTOMa Oopa paciOJOKeHbI NO OOe CTOPOHE! OT 
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Dr) 


Do 


f 2 Jd 4 4) 


,reogOor__ 


IWIOCKOCTH TpeyroJIbHHKa Ha PaBHbIX PaCCTOAHHAX OT Hee) H vIocKkad YIJIOB; 
MOJeJIb THA 4 


S(1) 
Pos 
Bie) Pee) 
GO S 
S(4) S(5) 


M3 aHamu3a KpuBon D(r) cilelyer OveBHAHIM BbIBOL O HeMpHroyHocTH 6 

upaMugaibHon Mojeiu BeSs. JlevicrnurebHO, 1Ba HanOoulee OTUeTIHBEIX TM 

KPpHBOH paHaJlbHOro pacnpeesieHHA CJIeLOBa. 

/ Obl HHTeplpeTupoBaTb, Kak paccTosHua B-: 

S = 1,73 A nu S—S'= 3,46 A. Onnaxo cae 

MH llapaMeTpaMH NOCTpOHTb OunHpamMuyy H# 

2 BO3MO2XKHO, [OCKOJIbKyY BTOpoe paccTosHHe 

jipa pa3a Ooulbuie nepporo. Kpome toro, Mm 

BbIOOpe GUNHPaMUaIbHOM MOJeIH HEBOSMOXKE 

HMHTePMpeTHPOBaTb OCTaJIbHbIe MHKH KPHBC 

D(r) wu Ha6smofaeTcA 3HAUHTeIbHOe pacxoxK], 

HHe M@xK]Y BbIUMCJICHHbIM HW 9IKCMePHMeCHTAJIbE 

HaHJCHHbIM COOTHOWICHHeEM IlouayqeH MMKOB. | 

y IIpn o6cyxeHHH yrJIOBOH MOesIM MOCK 

ro THMa KpHBad pafWasbHOrO pacmpejesieH 

HaMH WVHTepnpeTHPOBaJacb CIE LYIOUIUM OOpa3son 

1- nuk npa r=1,73 A o6a3aH Hao KeHH! 

5 IByX  paccTosHHi Bey—Sa u Be =Sw@ 

OIM3KUX MO BeIHUMHE HU HE Pa3pellaeMbIxX | 

oTwembHoctTu; 2-4 nuk npu r= 3,46 A cool 

6 BeTCTBY€T PacCTOAHHIO Siy-++Sa) Mex Ly aTomMe 

MH Ce€pbl, KaxK]{bId W3 KOTOPbIX CBH3aH C OJ 

HUM H TEM Ke aTOMOM Oopa; 3-H HK Mp 

¢=5,15 A orpeyaer paccTosuHnto Sy)---S@ 

FHEN, MMKH B o6macTH r~ 2,70 A u r~4,10 . 

OTBCYAIOT M€2KaTOMHBIM PaccTOAHHAM By): « - By 

| H By): ++Si4) COOTBETCTBeEHHO. OTHOWeHHe MJIC 

s aye qByxX mnuKoB KpHBoH D(r) mpu r= 

5 o © # ==1,73 Au r=3,46 A papHo 1,5, Teopem 

Puc. 2. Conocrapmenue TeoperH- %eCKOe OTHOMeHHe WIA MOMeIH PpacCMaTPHBe 

yeCKHX KPHBbIX MHTCHCMBHOCTH emoro Tuna 1,3. CyemaHHoe OTHeCeHHe MMKO 

ANA pasueix Monenei BeSs ¢ xpypol D(r) orpeyaer yray B—S—B mpe 
9KCIepHMeHTaIbHO b 

OIM3HTeIbHO 96°. [lockoupKy 3HaveHHe f= 3,462 

Wil TuKa, OTBeyalommero paccTOAHHIO Sq)---Sq) B ABa pasa Oovblle 3HauE 

Hua r= 1,73 A Qa muKa, o683aHHOrTO HaJOxKeHHIO OJIM3KHX MO BeJIMYHH 

pacctosHuit Be) — Sq) u Be) = Sw *, To aHHbie KpuBoh D(r) yka3biBato 

Ha JiMHelHoe pacnoswoxKenne casei S—B=S. Takum oO0pa30m, mocKka 

yrlOBadt MOJesb MOJeKysbI B.S, XOPOWO yOBJeTBOPAeT KPHBOH PaWHabHOr 

paciipejeseHus. 


OOpaTumces Tenepb K pe3yJbTaTaM, MOJIYYeCHHbIM MO MeTOZy MocJeqoBE 
TeJIBHBIX NpHOMKeHHH. Ha puc. 2 npuBeyqeHa TeopeTHyecKanH KPHBaH UE 
TeHCHBHOcTH J, NOcTpoeHHad AIA GunupaMuyamDHOK MOemH BlS, c NapaMe’ 
pamu: r(B—S)=1,80 A, “S—B—S=84 u /B—S—B=78 ka 
BHHO, OHA He CorvlacyeTca C 9KCHePHMeHTaJbHOl KpHBOH. Bp TakxKe ONpe 
OoBaHbI Culexyioulve MoyemH BSs: a) TeTparoHasibHad MMpaMwya, OCHOBaHP 
KOTOPOH OOpa3yeT UeTHIPEXYFOJIbHUK H3 YepeMyIOMIMXCA AaTOMOB Oopa HU CePb 


I6) 


* UncO MexKaTOMHBIX paccTOAHHM KaxKLOrO U3 STHX THMOB B paccMaTpHBaemol Mojes 
BoSg OMMHaKOBO, NosTOMy 3HaueHHe r= 1,73 A paBHo NosYycymme paccTosunit Bey — S, 
i Bo) as Sia) 
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r 
BepluHHe KOTOPOM pacnoviox%KeH aTOM cepbl (puc. 2, 2); 6) miocKHe MogemH 
S S 


e. 2, 3, 4) Tuna s= BC é 4 s=B— BC . U3 puc. 2 Buguo, uro KpuBple 
S 
4 He corsacylorca C 9KCHePpHMeHTaJIbHOH. OTMeTHM Tak2Ke, UTO Mex- 
OMHBI€ PaCCTOAHHA JI MOMeJIeH STHX THMOB paCXOMATCA C JaHHbIMH, M0- 
YeHHbIMH W3 KPHBOM pafMasbHoro pacmpeyenenua. Ha puc. 2 (5) mpez- 
aBsleHa TeOpeTHYecKand KpuBan J (s) WA MocKOH yruoBoH MofesmM B.S3 c 
pametpamu: f(Be)—Sq)=1,81 A, r(Bey=Sw) = 1,65 A au yraom 
—S—B, papypim 96°. Sra KpuBasd yOBJeTBOPUTeJbHO corsmacyeTcA Cc 
CMePHMeHTaJIbHOM. OHako Ha BHeIIHeM CTOpOoHe BTOPorO MaKCHMyMa 93TOK 
MBO HaOJONaloTcsA [Be CTYMe€HbKM HHTCHCHBHOCTH; Ce,bMOM MaKCHMYyM MMeeT 
MMMETPHUHBIM KOHTYP, a JeBATHIM MaKCHMYyM B 3Ha¥HTeJIbHOM Mepe Ccrvia- 
eH, uero He HaOsIOfaeTCH Ha 2KCMepHMeHTabHOH KpHBoH. LlomHoe corsa- 
BaHue TeOpeTHYeCKOH WM 9KCNEPHMeHTaJIbHOH KPHBbIX MOXKHO NOJYYHTb, 
(IH MPeANONOKUTH, YTO BKJIa B paccedHHe OT Me@%KaTOMHbIX paccTOAHHl 
@°* By, Byy---Si) # Sy--+Sy@) MeHbIe, YeM cueRyeT OKULaTD WIA 
eCTKOH MOsIeKkymbl. Jima paccMaTpHBaeMoH MofemH MomeKkystbI B.S, ecTecT- 
HHO IipeAMoslaraTb HaJIMyve 3HAUHTeIbHBIX MePOpMalMOHHbIX KoOJIeOaHHi 
J€HTHOTO yrJla WeHTPpaJIbHoro aToMa ceppl. K comxaleHulo, TOUHDIM pacuer 
MIVJIATY KoJIe6aHul aTOMOB B MOJeKysie B.S3 B HacTOAee BPeMA HeBOS- 
(OXKEH U3-3a OTCYTCTBHA SKCIECPHMEHTAJIbHBIX JAHHbIX MO YacTOTaM KovleOa- 
MM 2TOH MoveKysI. IlostTomy u3 KpuBol D(r), cormacHo paGore (*), Obi 
acCuMTaHbl asPpPeKTUBHbIe BeJIMYHHbI, MPOMOPUMOHAJIbHbIe CpesHeKBaapaTuy- 
BIM 4MIVIMTYaM KOJIeGaHHH pacCCMaTPHBaeMbIX Tap ATOMOB, KOTOPbIe 3aTeM 
CHOJIb30BaJIHCcb MPH pacueTe TeopeTHuecKOH KPHBOM HHTeHCHBHOCTH 
puc. 2, 6); KaK BHHO, OHA MOJIHOCTbIO CoracyeTcaA C 9KCIePHMeHTaJIbHOH. 


Ta6Omuna 1 


Pe3ybTaTE! OOpaboTKH 3eKTpOHOrpaMM TapoB B2S3 


Maxc. Muu. 7 (s) Steop Saxcn Jeopy 
Soxen 
4 —2 1,83 (2,20) (0,832) 
2 —25 3,03 (3,14) (0,965). 
2 +20 4,07 4,03 1,010 
3 — (4,93) = 
3 = — (5,81) oe 
4 —10 6,82 6,76 4,009: 
4 +410 7,82 ee 1,013 
5) —1 eh itl 8,62 A Ons 
5 +1 9,54 9,54 Oo 
6 —6 10,44 10,44 4,000 
6 +6 11,41 11,35 1,005 
7 —1,5 A127, a4 12,25 4,005: 
7 41,5 13,03 13,23 0,985 
8 —4 14,03 14,24 0,987 
8 +4 15,04 15,18 0,991 
9 —2 16,03 16,04 0,999 
9 +2 16,83 16,95 0,993 
10 —3 eT Tee Mehran 0,994 
10 +2 18,72 18,79 0,996 
CpeqHee 3Hayenve 4,000 
Cpequee OTKJOHeHHe +0, 006 


SOMOCTAaBCHHe 3HAUCHHH Sreop JIA KPHBOH 6 CO 3HAYCHHAMM Soxcn MPOW3Be- 
leHo B Ta6u. 1. TlorpemmocTrs B 3Ha4yeHuN yrua B—S—B uaxofusacb To 
feTOMy MOcMeMOBaTeJIbHEIX NpHOMM2KeHHH. TakuM o6pa30M, NoJlyueHHbIM HaMH 
JIeEKTpoHOrpadHyecKHM JaHHBIM TIO CTPOCHHIO MOJICKYVJIbI cyJibpufa Oopa Han- 
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JIY4IUM O6pa30M YOBsIeTBOPAeT MIOcKan yrJlOBad MOJesb C JMHEMHDIM pe 
MOJIOXKCHHeM CBAZeH aToMa Oopa MH CJIeyIOMIMMH S3HaveHHAMM MapaMeTpc 
r(B—S) = 1,8140,02 A; r(B=S)=1,65+0,03 A; “~B—S—B 
=O Bre . 
Ormerum, 4TO HaiiqeHHoe Hamu sHaueHve r(B =—S) = 1,65 A B Monexy 
B.S, 6u3KO K paccTOAHMIO B ByxXaTOMHOH MoveKyse BS (1,62 A), Berar 


JIGHHOMY H3 3HaYCHHA KOHCTAHTHI Be MO CHEKTPOCKONHYECKHM JlaHHbIM ( 


MockopckHit TOCyfapcTBeHHBIH YyHMBepcuTeT Iloctymu.10 © 
um. M. B. JlomonocoBa 15 VII 1959 


UMTHPOBAHHAS JIMNTEPATYPA 


1T].A.Akumuu,M.HY. BuuHorpagos 4u Op., Ilpu6opb u TexnuKa aKCTepHMe 
va, 8, 70 (1958). #1. Bpayap, PyKxopogcerso no mpenapaTuBHOol HeopraHMyuecKkoli XHMY 
WI, 1956. 31.L. Karle,J. Karle, J.Chem. Phys., 17, 1052 (1949). *J. Kark 
ILL. Karle, J. Chem: Phys., 18, 957 (1950): *°4.-L.. Karle, J. K andes ae 
Phys., 18, 963 (1950), *®L. Pauling, L.O.,.Broekway, J. Chem. Phys. 2 é 
(1934). 711.A. Akumuu,B.Il. Conupugzouos, Kpucrannorpadua, 2, 475 (195 
*P. B. Zeeman, Phys. Rev., 80, 902 (1950). j 
i 
( 
! 


Cpe > ap pe 


1320 


ce 


; Aornayer Ankagqemun nayx CCCP 
1959, Tom 129, N 6 


PHSHIECKAA XHMHA 
r. M. BYOB u B. B. JIOCEB 


Y3Y4EHUE IJIEKTPOAHbIX MPOWECCOB HA AMAJIBPAME 
MHAWA METOAJOM PAXWMOAKTHBHbIX HHAHKATOPOB 


(/TpedcmaeaeHo axademuxom A. H. Ppymkunoim 12 V 1959) 


JA BbIACHeHHA KMHETHKH MpOleccoB aHOZHOrO pacTBOpeHUA UM aeKTPO- 
aKeCHHA MeTaJJIOB B MOCeHee BpeMA WIMPOKO MpHMeHAeTCA H3MepeHHe TO- 
OB OOMeHa HU ONpeseneHue KooppuuMeHTOB MepeHoca. Jlna sTOH Wet MoxKeT 
ITb HCMOJIb30BaHa TaK2Ke MeTOAMKa, OCHOBAHHAA Ha CO“eCTAHHM 9/IeEKTPOXHMH- 
CKUX H3MepeHHM C paMOXHMHYCCKHMH. Ora MeTOAMKa NOSBOUIAeT BbILeUTb 
MH H3 COMPAXKEHHBIX JJICEKTPOAHbIX 
polleccoB HM H3yY4HTb 3aBHCHMOCTb 
rO CKOpOCTH OT MOTeHI[Hala B OO- 
acTH PaBHOBeCHOro MOTeHWMasa u 
YCOBHAX NpeoOaqaHuA cooTBeT- 
TBytollero OOpaTHoro mpowecca (4). 
‘aKHM yTeM Oblia u3y4eHa 3aBucH- 
(OCTb CKOPOCTH aHOJHOro mMpollecca 
ACTBOPCHHA AMaJIbraMbl WHHKA OT 
oTeHiivana (1,*) *. Ham mpegctas- 
AJIOCb MHTEPeCCHbIM BOCHO/b30BaTb- 
A@ 9TOH MeTOAHKOH A BbIACHeHHA 
axoxoNepuocteli anexnponisix npo- Put, 1, Mrumua avoxwag xpinex (0), ne 
eee CO Ear A aCrB OS” C, =0,03 M u Toxu o6Mena Ana pasMUHBIX 
OXKHO Oovlee HA3KHM TOKOM OOMexHa, KOuMeNTRAUHA ‘In (C1O,)»: (00004-2008 0r4)EN 
TOObl H30exKATb HeEOOXOLMMOCTH BBeE- C=: 0,1 M.a—ToK o6MeHa, 6— cKopocTs 
@€HHA MOBeEPXHOCTHO-aKTHBHOTO  Be- HCTHHHOFO aHoHoro mponecca ia 
ecTBa. B cBA3H C 3THM Obla BBI- 
paua aMaJIbraMa WHAMA; cy4A mo NoAporpaduyeckuM anu (*,°), npH 
a3pile HOHOB HHUA (B OTCYTCTBHe AKTHBMPYIOUIMX AHHOHOB) HaOsmoMatorca 
eoOpaTuMble BOJIHbI, H MOXKHO OblIO MpekmoaraTb, YTO TOK OOMeHAa HeBbICOK. 

B pa6ote Oba UcMoub30Bana OMMCaHHaA paHee MeToquKa (1%) c HeKOTO- 
BIMH YCOBepIIeHCTBOBaHHAMU, B UaCTHOCTH B AYCHKY Obla BBeeHa MarHuTHaA 
emaika JIA mMepeMewiMBaHHaA aMasbraMpr HM pactBopa (400 06/mun). IIpu 
ANMOXUMHYUeECKUX H3MepeHHAX MIPHMMeHAJICA pasMoaKTHBHEIH usoTon In. 

Hamu Opa u3y4eHa 3aBHCHMOCTb CKOPOCTM MCTHHHOFO aHogHOro mpomecca 
ia) OT moTeHuuana mpu 20,0°+-0,1° npu KOHIeHTpaluaAx aMasbraMbl WHAMA 
,002—0,9 M B pacrsopax 0,0004—0,03 M In(ClO,); + 0,01 MHCIO, c qo- 
apkamu NaClO, qa coxpanesua mocTrosHHOH HOHHOH cust (3M). Ha puc. | 
PeycTaBeHa 3ABUCHMOCTb CKOpPOCTH MCTHHHOrO aHOMHOrO Mpotlecca ta 
T MOTeHUMala, HapaAyy C OObIMHBIMH MOJAPH3allMOHHbIMH KPHBBIMM, CHATHI- 
uno Toxy. V3 puc. | apcrByeT, uTo MexKLy NMoTeHuMasom u Ig i, HaOMOaeTCA 
WHeliHaa 3aBucumMocTb. Hapany c KpHBOH aHOJHOrO Mpolecca, COOTBeTCT- 
yioikeii mocTosHHoM KoHteHTpanuu In(ClO,); (0,03 M), Ha puc. 1 Hanecenst 
aK2Ke BeJIMUHMHbI TOKa OOMeHA ig IPH PABHOBECHBIX MOTeHWMalax gp WIA [py- 
AX KOHUeHTpauni In(ClO,); mpw MOcTOAHHOH KOHMeHTpailHM aMaJIbraMbl 
0,1 M). Kak BugHo, BeMUHHBI ip, HSMEPCHHbI€ MPH pa3/IMYHbIX KOHI[CHTPa- 


* Jina ycCTpaHeHua BMAHHA KOHWCHTPaMOHHOM NoApM3salAu TOK o6mMeHa HCKyCCTBCHHO 
HWKasICA TyTeM BBeACHHA MOBepXHOCTHO-aKTHBHOFO BellecTBa — CyJbipata TeTpaOyTH1aMMo- 
ua. B oTcytcTBve 9TOlt WoOaBKM CKOpOCTb O6MeHa HaCTOJIbKO BbICOKa, ITO MO%KHO H3MCPHTb 
IMb TOKH OOMeHa MPH pasHbIX KOHICHTPallMAax WMHKa B aMaJIbraMe HM pacTBope (°). 
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IlMAX HOHOB HHUA B pacTBope, C jocTaTouHoH CTEMeHbIO TOUHOCTH J1O*KAaT 
Ha IIpaMy!o aHOJHOroO Mpollecca, CHATY1O IPH TOH 2Ke KOHICHT pallu aMavet eae 
Takum o6pa30M, CKOpocTb aHofHoro Mpouecca He 3aBHCHT OT KOHDCHT Da 
In(ClO,)3. ITOT pesyJbTaT MOKAaSbIBaeT TAKKE, UTO KOS(PPHUMEHT HaKJIOHA AHO, 
Hoi mpamolt (9, lg i), 13 KOTOporo KosPppHuUHeHT mepeHoca B ompemesnetTca, Ke 
OObIMHO, pH MoMOMIM cooTHOMeHNA bs = 09/0 |gig = 2,3 RT/BF, copnanat 
c KO3dPHUHEHTOM HaKJIOHA KPHBC 
B KOOPMMHATAax (Pp, Igio) *. Cren 
BaTeJIbHO, OlpefemeHue Kospuyy 
eHTa mepeHoca oOoHMH MeTosa 
ylaeT O/MHAKOBbIe Pe3YyJIbTATbl, Ké 
HM CJleOBasIO OXRKNAaTb B YCJIOBMA 
KOra CKOPOCTb 3eKTpOAHOrO Np 
wecca JIMMUTHpyeTcA cTafuel p 
psa — HOHM3alLMH. 

3aBHCHMOCTb CKOPOCTH HCTHHH 
Puce. 2. Uctrunuble aHoqHble KpHBble Aa pas- TO aHOAHOTO Mpolecca OT MOTeHL 
JIMUHBIX KOHWeHTpaluk amasbram (1—0,002M; yg JIA PaSHbIx KOHIeHTpalun ama 
ete rae tence oS MeN TION: raMbl us0OpaxKena Ha puc. 2. IT} 
Seana ke as “* -yBeMYeHHM KOHIeHTpalHH aMaJipr 

Mbl @HOJIHbIe KPMBbIe CABMTaloTcs 
OTPHUAaTeIbHYIO CTOPOHY, MpHueM UX KoapduUuMeHT HaKJIOHA OCTaeTCA Hev 
M€HHBIM H cocTaBuiseT b, = 0,0265 B, uTo cooTBercTByeT KoadpuLMeHTy NepeH 
ca B = 2,3RT/bgF = 2,20- 0,07. Una KosmuectBenHoli oeHKH 3ABHCHMOCTH! 
OT KOHIeHTpallHH AMaJIbraMbl TIpH MOCTOAHHOM NOTeHUMasIe Ha puc. 2 Mp. 
BefeHa MYHKTHpHad MpaAMad MpH = —0,250 8B; TouKH MepeceyeHHA aHO! 
HbIX KPHBBIX C STOH MPAMOH MpecTaBaror coOol BeNMUMHbI i, Mpu Moc! 
AHHOM moTeHuMase. HaliqenHad TakuM MyTeM 3aBHCHMOCTb CKOpOCTH aHO) 
Horo Mpolecca 7g OT KOHICHTPpallWH aMaJIbraMbi ABJIAeCTCH JIMHeMHOM. 

Tia ompeyejenui KoadduiveHta mepenoca & HaMH HCMOMb30BaHbI aHHE 
M0 3ABHCHMOCTH TOKa OOMeHa OT paBHOBeCHOrO MOTeHWMala Mp pa3JIM4Hb 
KOHIeCHTpalluAX AMAJIbraMbl HW MOCTOAHHOM KOHLeHTpallMH WHAHA B pacTBOp 
W300paxKeHHble Ha puc. 3 HapsAyy C KpHBOM MCTMHHOTO aHOAHOrO mpomecca 
COOTBETCTBYIOMIMMH MNOJIAPH3aNMOHHDIMH KPHBbIMH JIA TOTO %Ke pacTBopa 
0,3 M amanbramsl. 3apucuMocTb 9 oT Igiyg aBaneTcA mHHeMHOH c KOs! 
IMeHTOM HakJioHa 0,064 B, cieqoBaTembHO, « = 2,3RT/F (d9,/0 Ig io)c, = 
= 0,91+0,02. Pesynptats! u3mepeHuad ToKa OOMeHa pH pa3AHUHBIX Tel 
mepatypax (6—60°) nokasbiBaioT, uTO saBucuMocTb Igig ot 1/T apaaer 
JIMHeHHOH; SHeEPrua aKTHBallMuu cocTaBaseT 13,4 KKau. 

Kak BHO H3 puc. 1, MpH RocTaTOUHOM yaleHuH OT paBHOBecHOrO NoTe 
IHaJla B NOJIOMKUTEIbHY!O CTOPOHY 3HaveHHA f,, CHATHIE PANMOXHMHYECKHM M 
TOJOM, COBNaaioT C aHOAHOK NOMAPH3aWMOHHOH KPMBOH, CHATOM MO TOK 
Boo6ule ropops, ClefOBaIO O%KULaTb TaKOro 2%xKe COBNALeHUA HCTHHHOM KaTONH 
KpHBOH (CHATOH MO 3HaveHHAM TOKa OCOMeHa NpH pasHBix C, H MOCTOAHH 
Cp) C KaTOAHON NOAPHSalMOHHOH KPHBOH, CHATOH Mo TOKY, Mp LocraTouHt 
yWaleHHH OT PaBHOBeCHOrO NOTeHWMaa B OTPHWaTesbHyIo cropony. Mex, 
TeM, Kak SIBCTBY€T H3 PHC. 3, 9TH KPMBBbIC 8aMeTHO pacxofATCA, npHuem Koshd 
WHeHT HakKJIOHA KaTOJHOM MOJAPH3alMOHHOM KPHBOH B HECKOJIbKO pas mpeB 
maeT KoopPuuweHT HakJIOHa UCTHHHOM KaTOAHOH KpHBOM MM coOcTaBAA 
mpHMepHo 500 Ms. Ilo-BuquMomy, cHsATad 10 TOKY NONApH3allHOHHAaA KDPHB. 
MPH 3a4MeTHOM yJlaJleHHM B OTPHaTeJIbHy!0 CTOPOHY OT paBHOBeCHOrO NOTeHILE 
Jia yoke He OTBeYaeT CKOPOCTH CTaMH paspsya KaTHOHOB HHUA. B To xe Bpel 


* Ilia onpeyenenus: Kospbumnenton nepenoca u3 HaKsoHa MpAMOH (9,, 1g %) Mox 
UCHONbSOBATh ypaBHenHa (I, /Alg inca =2,3RT/8F u (09,,/ gine, == 2,3RT/aF, korop 
HETPYQHO MOJYYHTh H3 COOTHOMIeHUA ip = acer ens (*) (C, u C, —konyentpanun er: 


a B aMaJIbraMe H pacTBOpe) pH nomoulM ypaBHeuna Hepucra. 
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eTpyAHO yOeAUTbCA, YTO XapaKTep 9TOM KPHBOH He OMpesennerca mpoleccom 
epeHoca MOHOB MHAMA B pacrBope. JleiicTBUTeJIbHO, Mp BBeeHHM B pacTBOp 
o6aBku NaJ (0,05 M) xKarogupiii TOK pe3KO BO3spacTaeT H, B COrmacHH Cc 
MTepaTyPHBIMH JaHHbIMH (*,°), HaOdIOJaeTca YeTKHi KaTOLuBIi Auddy- 
MOHHBIN lpesebHbIli TOK (~10~-? a/cm?). Tlo-Bugqumomy, npu JocTaTouHO BBI- 
OKUX NONAPH3allMAX KaTOMHaA KPHBad, CHATAA MO TOKY, OTpaxkaeT HasiMuHE 
aKOH-TO XHMMYeCKOH CTaNH, MpelmecTByolleH paspaqy MOHOB UHAUA. 
TloyueHHble =HaMH pesyJIbTaTbl 

OXKHO — BbIPa3HTb ypaBHeHHeM 
fa— R[In]e®Fe/RT roe B = 2,2. Yun- 
bIBaA, HaHune JIMHEHHOH 3aBHCH- 
OCTH MexKy JorapudMoM TOKa 06- 
€Ha H MOTeHUHaJIOM aMaJIbraMbl pH 
MOCTOAHHOM C) (puc. 3), a Takxe 
JH30CTb CyYMMbI a Hf kK 3, T. e. K 
CYMMapHOMy HCY 9eKTPOHOB, 
yuacTBYIOWIMX B 3JICKTPOLHOM mpo- 
mecce, MO2XKHO CJesaTb BbIBOA, UTO B 
HallHX YCJIOBHAX CKOPOCTb 3JIeEKTPOI- 
HOrO mpollecca ompesedaerca cra- 5 =4 -3 igi 

oi ese AEE Da P ALS BORO "Dae St Hernan aHOwHasd KpnBad (1) u no- 
uHiua. Tak Ke, Kak JIA OKHCIE- JIAPH3al\HOHHbe KpuBbe (2) Qa C, = 0,3 M; 


? 


TeJIbHO-BOCCTAHOBHTEJIbHEIX PeakUHH C.,=0,01 M vu ucrunnaa KaToyHad KpuBan 
B pacTBope, OAHOBPeMeHHOeE OTIUIe- (3), nocrpoenuasn mo TOKaM oOMeHa Jaa pas- 
TMWI€HHE HECKOJIBKHX 3JIEKTPOHOB MPH sMUHbIX KOHUeHTpaluH aMmavbram (or 0,002 
QJIEKTPOWHBIX Mpolleccax saBsaerca 20 0,9 M). a—ToK o6mena; 6 — cKopoctTh 
‘MeHee BepOATHEIM, ueM mocyre- MCTHHHOFO aHOAHOTO Wpowecca La 
QOBATeIbHOe OTIEMJIeHHe IIEKTPO- 

HOB, KOPla B KaxXXJIOM 3JIEMCHTapHOM aKTe yUACTBYeT JIMIUb OHH QWICKTPOH 
(°,”). Tak, HampuMep, pH aHOHOM pacCTBOPeHHH MeTaJJIOB c OOpa30BaHHem 
B KauecTBe KOHeYHOrO yCTOMYMBOrO NMpOLYKTa MHOTO3apAHbIX KAaTHOHOB Kak 
HPOMeXKYTOUHBIe YaCTHUbI AOJIKHbI BOSHHKATb KaTHOHBI MeTaJa C Ooulee HU3- 
KOH BaJIeHTHOCTbIO. B uacTHOCTH, MOKHO MOWaraTb, YTO Mpolecc aHoLHOTO 
pacTBOpeHHA HHUA COCTOHT M3 TpeX OAHOSJIEKTPOHHEIX cTaquh: In—In+-+e; 
Int+—>In?+ +e; In?+->In?+-+ e*. 

IlockoubKy KPpHBaa MCTHHHOTO aHOsHOrO Npouecca (9, lgi,) coxpaHserT 
MMHeHHbIM XapakTep B OOaCTH PaBHOBeCHOrO NOTeHHala, TO BeJIMYHHa TOKa 
OOMeHa OMHOH H3 3THX MOCMeLOBATeJbHBIX CTAMH OWKHA ObITb SHAUHTEJIb- 
HO MeHbIUe, 4M BeJIMYHHa TOKOB OOMeHa OCTAaJIbHBIX cTafun (?,™), cneqoBa- 
TeJIbHO,, MOXKHO CUMTATb, YTO OHA U3 MOCIEMOBATeIbHbIX CTaQMH ABIAeTCA 
He€PaBHOBeCHOH HU €e€ CKOPOCTb ompesesAeT CKOPOCTb BCero Mporecca, Torya 
KaK [Be OCTAJIbHbIe CTAMH ABJIAIOTCH pPaBHOBeCHbIMH. HanOomee BepoxATHDIM 
ABJINCTCH, MO-BHHMOMy, JONMyUleHve, UTO CTaAMH OTUeMJeHHA NepBoro u 
BTOPOrO 9JIEKTPOHOB MO?KHO CUHTaTb PpaBHOBeCHBIMH (7°) H CKOPOCTb BCero 
IpOWecca JIMMHTHPYeTCA CKOPOCTHIO MocweqHel cTaMH: ig = R’ [In?**]e®FesRT, 
YuMTbIBAA YCJIOBHA paBHOBecusA NepBbEIx AByx cTaguH [In] = K [In] eFe/R7, 
loyuaem i, = k” [InJe@+®)Fe/RT — k"[In] e®Fe/RT, roe B = 2-+ B’. [aa Katox- 
oro mpolecca HaxoqUM ix = k”’ [In**] e—¢Fe/RT **, CneqopaTesbHO, eC CKO- 
0CTh BCeroO Mpollecca MelCTBHTeIbHO OlpesesseTcA CKOpocTbIo § cTayun 
n?*—>In®*-+ e, jomxKubl coOmomatpca ycnosua B>a uv B>2 (TaK Kak 


* Cyla moO pesybTaTaM M3y4eHHA  OKMCHTebHO-BOCCTAHOBHTEIbHbIX MNOTCHIMAJOB, 
| TaKKe BOCCTAHOBUTEIbHBIX CBOlicTB cucTembI In — In°*, B Heli comepxaTcaHoHb Int (8) n, no- 
HIMMOMY, TakxKe HoHbI In?+ (®) AnoqHad MOMHpoBKa HHAMA B pacTBOpax MepxsopaToB, 
ojepxamux CeH;OH wan CHsCOOH, taxxe conpoBpoxfaeTca o6pasopaHiem MOHOB In® (20). 

** 3 sTHX COOTHOWICHHH ABCTBYET, UTO M3 OMNPeNeAeMbIX Ha OMbITe KOSPPHUMEHTOB Mepe- 
oca @ w B B aHHOM Cilyyae AHUIb & AelCTBUTeEIbHO XapaKTepH3yeT AMMMTHPYIOULyIO CTaAHIO 
NeKTpOAHOro Mpouecca, Tora Kak KoapunHeHT B’, OTBeUAIONIM aKTY HOHH3ALMM, MOXET OBITS 
alileH H3 9KCIepMMeHTAbHLIX JaHHbIX JIMUIb pH MOMOMIM CooTHOeHHA B’ = B — 2 (2). 
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a +8 = 3), uro cormacyerca c onbirom. JomyueHue 0 3aMeJJICHHOCTH MepBO 
CTAWM MpHBOAMT K COOTHOIWeHHAM 4% >PB Ha>2, a BTOPpOH cTaquu — 
COOTHOLIeHHAM & > 1 u BS1, MpoTMBOpewalMM OMbITHbIM WaHHbIM. 

B cayyae aMasbraMpl WHHKa HaMH OblIM MOyYeHbI! paHee 3HaueHH 
a= 0,52 u B = 1,40 (3), npwuem Ha OCHOBaHHM aHaMOrHYHbIx CooOpaxKeHHit Obl 
Cela BLIBOL, ITO CKOPOCTh CYMMapHOrO 9/IeKTPOAHOFO Mpolecca JIMMUTHpye: 
ca craquel Znt+—>Zn?+ + e (1,7). MnTepecHo OTMeTHTb, 4TO TaKOe OOJIbINOe pat 
JIM4He M2KLY BeMUMHaMu KOIppuuMeHTOB MepeHoca HaO/JOMaeTcA TakxKe UH Ad 
OOJIbUIMHCTBa APYPHX 2eKTPOMHIX mpoteccos THNa Me—7Me?+ + 2e Ha MeTaJ 
JIMYeCKUX eKTpowax *. Tlo-BuquMomy, Takoe pa3JIMuve MexKAy KosppPulner 
TaMH MepeHoca H B ITHX Cy4aAX OObACHAeTCA TEM, UTO CKOPOCTb BCero mMpoler 
ca ompenenaerca craqueli Met+—>Me?+ + e, HM MOSTOMY SKCMeEPHMeHTAa/JIbHbIe 3HE 
yeHua KOsppunMenta B oTmMuaoTcA OT MCTHHHbIX 3HaveHHi KoOIPHullMeHTO 
MepeHoca, COOTBETCTBYIOULNX JIMMMTHPYl!OuleH cTaqHM Mpollecca, u3-3a a 
Ips MuiecrBy!oe paBHoBecHol cratuu Me—Met + e, Kak 9TO MOApOOHO paso 
paHO BbILI2 Ha MpHMepe aMaJIbraMbl HHAMA. Oro mpeAnoowKenve NOATBEpKAael 
CA TeM (baKTOM, YTO JIA OMHOIIEKTPOHHBIX OKHCJIMTeJIbHO-BOCCTAHOBHTEJIbHBL 
QJIEKTPOAHbIX Mpolleccow 3HaueHua a uP, Kak mpaBHO, ropasqo OmuxKe Apy, 


K Apyry, 4eM Wa AByX93sIeEKTPOHHBIX mpolleccoB**. C Apyrow cropoupl, 3a nocme 


HHe Obl MOKa3aHO, UTO MPH aHOAHOM pacTBopeHuN paAqa Metamsos (°,1°,19 2€ 


HW Mp pa3spaAge HeKOTOpHIx KaTHOHOB (7!~-?%) o6pa3yloTcs KaTHOHBI, oTBealouly 
TIPOM2XKYTOUHDIM BaJIGHTHOCTAM. OTO TakKe corlacyeTcaA Cc HalIHM BbIBOO; 
O CTaMHHOM MpOoTeKaHHH MpoOleccoB pacTBOpeHHA HM HOHM3AMH MeTa/IOB. — 
Buipaxkaem riyOokyto ONarofapHocTb akay. A. H. ®pymMxKyuy 3a WeHHbt 
COBeTbI MPH OScyxJeHHU pe3yJIbTaTOB JaHHOH paoorHl. 
fi 

VucrutytT aieKTpoxuMun Tlocrtynuno  } 
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* Ita amanpramer kagqmua (13) 8 =1,66, a=0,42, naa HuKensa (14-15) q KoneOnetca O 
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** K cookaeHHio, B mMTepaType MOUTH OTCYTCTPYIOT HAaeKHbIe MaHHEIe AIA Koodpu Hex 
ToB mepeHoca peakuwi Tuna Me 2 Me* + e, Tak KaK CKOpocTH STHX peaKUMii BeCbMa BBICOK! 
(qua cepeOpa (¥2) aq = 0,55, m0 apyruMm qannem (185) 3 = 0,68) Cyna no Hamu mpesBapuTesb 
HbIM JaHHbIM, Aid CucTempl amambrama Tl — TIClIOg a = 0,4 u B = 0,6. 
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PH3SHTECKAA XHMHA 


A. A. TYHJbIPEB, H. C. HAMETKHH, Tr. M. MAHYEHKOB 
MW: akagemux A. B. TOMUHEB 


J\M3JIEKTPHYECKME MPOHMIAEMOCTH HW AMMOJIbHbIE 
MOMEHTbI HEKOTOPbIX KPEMHMMOPFAHHYECKMX COERMHEHUM 


WusnexkTtTpuyueckuve mpouHuuaemocrTru. Ha _ ycranonxe, 
adoTatoujeH no MeTOxy OveHHH Ha YacToTe 7,95-10° ry Obi u3MepeHBI Ju- 
€KTPHYeCKHe MPOHHWLaeMOCTH NATHAAWATH KpeMHHHOprannyeckHx CcoesqMHeHUE: 
KCaIKHJNPOMSBOLHbIC MHCHaHMeTaHa, JMCHJaHSTaHa, AMCHJIOKCaHa HM Ju- 
eHHbIe MOJIMSTHICHIOKCaHbI. Bce u3MepeHHA MpOBOAMIMch NpH TemMMepatype 
9:0,05°. JlvoeKTpwueckHe MpOHHUaemMocTH oONpeleAUCb C TOUHOCTHIO 
02%. PesyJibTaTbl U3MepeHui MmpuBeseHb! B Tabu. 1. 

M3 aHubix, MpHBeweHHbIX B Ta6. 1, BHAHO, YTO AH9eEKTPHYecKHe MpoOHH- 
AeCMOCTH TeKCaJIKHJIMPOM3BOQHbIX JMCHIaHMeTaHa UW AMCHaHsTaHa yBeMuH- 
aIOTCA BHYTPH KaxkOro pxAjla OT reKCaMETHJI- K CCOTBETCTBYICILMM rekcabyTHs- 
POM3BOJHBIM, TIpHueM HaHOowiee 3HAYHTebHOe H3MeHeHHe HMeeT MECTO IPH 
iepexofle OT reKcaMeTMJI- K TeKCASTHNPOUSBOAHHIM. CpaBHenne 3HayeHHi Ju- 
JIi@KTPH¥eCKHX MpOHHMaeMocTeH coeqHHeHHH STHX ABYX PAJOB, MMEeIOMNX 
JMHAKOBbIC aJIKHJIbHbIe pauKaJibl, MOKa3bIBaeT, YTO OHM BeCbMa O/IM3KU Apyr 
| Apyry. 

Ta6nuna i 


[MNOJIbHbIE MOMEHTHI TeKCAJIKHJIMPOM3BOAHEIX JHMCHaHMeTaHa, JMCHIIaHsTaHa AMCHOKCaHa 
WM JIMHCMHbIX NOUMSTHICHMOKCAaHOB MmpH 25° 


CoeqHHeHue E05 Coe uHenue Eos 
(CH,),SiCH»Si(CH,)s 21253 (CH,),SiOSi(CH,)s 2,1719 
(CH,)eSiCH2Si(C,Hs)s 2,2173 (C,H,)sSiOSi(C2H;)s 2,£592 
(C,H,),SiCH,Si(C;H,); 22340 (C,H;)sSiOSi(C,Hz)s 2) 2085 
(C,H,),SiCH2Si(CyHy)s 2/2442 (C4H,)sSi OSi(C,Hs)s 211928 
(CH,)3SiCH»CH,Si(CH,), 231059 (CoH, )sSiO[(CzH,)eSiO ]4Si(CoH,)s 2 442A 
(C>H,)sSiCH,CH,Si(C.H,), 2; 2044 (CoH, PIO. H,),SiO],Si(CoH H)s 2/4623 
(C;H,)3SiCH,CH,Si(C,H,), 2, 2473 (CoH, )eSiOf (CoH,)2SiO leSi(CoHs)e 2° 4818 
(C,H,)sSiCH;CH,Si(C4Hs)s 92590 (C.H,),SiO[(CsH,),SiO], Suc Hy), 2,5010 


B ta6a. 1 BKmOueHO TakxKe 3HAaYeHHeE JMIICKTPHYeCKOM MpOHHWaemocTH 
eKCAMeTHJIMCHOKCaHa, MOsyYeHHoe HaMu pauHee ('). Oro 3HaveHHe HaxXOAHTCA 
XOPCIUeM COrlacHu c JIMTepaTyPHBIMM JlaHHbimn (7). J[vaieKTpHyueckHe mpo- 
WIAeMOCTH TeKCAJIKMJIMPOW3BORHbIX JMCHJIOKCaHa W3MeHAIOTCH aHOMAJIbHO 
YBeIMYCHHEM MOJIeKyJIApHOFO Beca coeMHeHHH. HauMenbilee sHayeHhe MMeeT 
eKCAMETHJILUCHJIOKCaH, a 3aTeM B NOPALKe BO3PacTaHHA JM9JIEKTPHYECKON Mpo- 
WIlaeMOCTH COeMHEHHA STOFO pAJa PpacnOJaratoTcA B MOCJeROBATeJIbHOCTH: 
KcaOyTHJI-, TeKcanponws- H rekcasTHJqucnsoKcaH. Murepecuo oTMeTHTs, TO 
HAJOTMYHAA MOCeLOBATENbHOCTh AIA COeAMHEHHH STOTO psa UMeeT MecTO 
Np pacnooxenun UX B NHOps#AKe Bo3pactanus nuoTHccTel d:? (°). 

Tunoabupe MOMeHTHI. JLHNObHbIe MOMeHTHI BCeX COeAMHeHHH, 
ePeEUHCJICHHBIX B TAG. 1, ObIH BLINHCJIeHbI HAMM MO MeTOLYy Tenectpania (4) 
3 WSMepPeHHBIX BeIHYMH ASJeKTPHYCCKUX TIpOHHMaemoctTeH, MWJIOTHOCTeH H 
KasaTenel MpesOMIeHHA pa3sOaBJIeHHBIX PaCTBOPOB 9THX coequHeHHii 
H-rekcaHe. PesysbTaTbl W3MepeHHH JIA pa3sJIMUHDIX KOHIeHTPallH pacTBo- 
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Ta6Omuma 2 


JiuaaeKTpHyeckue NpOHHUAaAeMOCTH €, IIVIOTHOCTH dw noKa3aTesIH MpesOMIeHHA Np pacTBop¢ 


TeKCAIKHAMPOUSBOHBIX JMCHaHMeTaHa, JMCHaHSTaHa HM JIMHeHHBIX NMOJIMSTHIICHII- 
OKCaHOB B A-reKkcaHe Mp 20 : 


Texcak HnpOusBosHple 
WucumaHMetTana 


eee Nae en 


TexcamMeTHAQZuUCH Ia H- 


MeTAaH 
0 1,8854 0,6549 14,3724 
0,0214 1,8963 0,6593 1,3745 
0,0378 14,9021 0, 6624 1,3764 
0,0513 1,9061 0,6654 41,3774 
TexkcasTHARUCHAAaH- 
MeTaH 
0 1, 8854 0,6549 4, 3724 
0,0209 1,9050 0, 6635 1,3768 
0,0357 1,9164 0, 6692 1,3797 
0,0513 1,9247 0,6747 1,3825 
TexkcanponuHaAucuanan- 
Me€TaH 
0 1,8854 0,6549 1,3724 
0,0203 41,9054 0,6657 14,3780 
0,0361 1,9197 0,6730 1,3819 
0,0509 1,9316 0,6797 1,3853 
Texca6OyTHARUCHAaAH- ~ 
MeTaH 
0 1,8854 | 0,6549 1,3724 
0,0197 1,9092 0,6681 1,3787 
0,0354 1,9273 0,6772 14,3840 
0,0497 1,9435 0, 6854 1, 3883 


TexcayKusnpousBosHble 
MucunanstTaua 


Jiu“HeHHbIe NOMMITHANCIOKC aH 


[en (owes 


TexkcamMeTUaAgu- 
cHMaAHSTAH 


1,8854 | 0,6549 
1,8948 | 0,6583 
1,9022 | 0,6610 
1,9066 | 0,6633 


1,3724 
1,3744 
41,3755 
1,3765 


309 
504 


oo 


TexcasTuang u- 
cHMaHITAH 


14,8854 | 0,6549 
1,9075 | 0,6638 
1,9140 | 0,6691 
14,9297 | 0,6754 


1,3724 
14,3769 
41,3798 
41,3829 


0 
0,0205 
0,0345 
0,0507 


Texkcanponuag u- 
cumaHOTAaH 


1,8854 | 0,6549 
1,9086 | 0,6657 
0,0355 | 1,9228 | 0,6733 
0,0497 | 1,9389 | 0,6801 


Texca6OyTuagnu- 
cCUMaHOTAaH 


0 1,8854 | 0,6549 
0,0199 | 1,9142 | 0,6685 
0,0350 | 1,9322 | 0,6777 
0,0486 | 1,9488 | 0,6853 


1,3724 
1,3784 
41,3823 
1,3858 


0 
0,0201 


41,3724 
41,3796 
1,3844 
1, 3883 


G | € | d | M20) 


TerpayekadTuds- 
rekcacHJMOKCAH 


1,8854 | 0,6549 | 1,372 
1,9381 | 0,6832 | 1,379 
0,0354 | 1,9763 | 0,7029 | 1,385 
0,0503 | 1,9984 | 0,7160 | 1,388 


TexcagwekxadTHu I- 
renTtTacumoKkcauH 


1,8854 | 0,6549 | 1,372 
1,9455 | 0,6867 | 1,380: 
1,9944 | 0,7056 | 1,385; 
2.0229 | 0,7232 | 1,390! 


0 
0,0193 


0 
0,0189 
0,0325 
0,0463 


OxTrameKkKadsTHNOKTA 
cudoKCcauH 


41,8854 | 0,6549 
14,9554 | 1,6916 
41,9986 | 0,7135 
20368 | 0.7338 


1,372. 
1,382) 
1,339) 
1,394! 


0 
0,0193 
0,0332 
0,0482 


QUKOCHITHAHOH a- 
cHmOKCAaH \ 


41,8854 | 0,6549 | 1,372: 
1,9614 | 0,6948 | 1,383 
2,0087 | 0,7187 | 1,388: 
2,0448 | 0,7384 | 1,396. 


0 
0,0488 
0,0320 
0,0457 


peHHOrO BelllecTBa MpHBeseHb B Tab. 2. Konuentpamuu (C) BpipaxeHpl B MC 


JIAPHBIX JOJIAX. 


PacuerT JHMOJIbHEIX MOMCHTOB MpOBo,uscA 0 dbopmyuie: 


u = 0,012813- 10-8 VP,, -F, 


Te | —J{MNOJIbHbIM MOMEHT, 


aOcoJNOTHad TeMMepatypa. 


Pop — OPHeHTalMOHHad NosApusalna, 


(! 
Tea 


IIpH BpMMCIeHHM JMMOAbHBIX MOMeHTOB JedopMallMonHad nowApHsaly 
MIPHHUMallacb paBHOH MOJIAPHOK pedpakuun. 

B ta61. 3 IpHBeXeHbI NOJyYeHHbIe 3HAYeHHA JHMOJIbHBIX MOMeHTOB TeKcas 
KHJINPOW3BOAHBIX JHCHJIAHMeTaHa, JMCHaH3TaHa HW JIMHeMHbIX NOMMITHICHMOKCE 
HOB, a TaKXK€ 3HaYeHHA JMMOJIbHbIX MOMCHTOB FeKCaJIKHJINIPOM3BOQHBIX JF 
CHJIOKCaHa, BLIYHCeHHbIe HaMH paxee (*). M3 nepeuncJeHHEIX B TAO. 3 coeqHHE 
HUM B IMTepaType, HMeIOTCA JaHHbIe 10 JMMO/IbHEIM MOMeHTAM TOJIbKO JIA reKce 


Jiunoabubie 


Ta6nunaom 


MOMCHTbI TeKCaJIKHUJINPOH3BOHbIX JHCHJIAHMeTaHa, AUCHUIAHSTaHa, 


AMCHJOKCaHa H JIMHEHHbIX MOMMITHJICHIOKCAHOB 


p. +1018 
CoeyquHenue Dee 
( 

(CHs),SiCH,Si(CH,), 0,60 
(C2H5)sSiCHSi(CeH,), 0,57 
(C;H;);SiCH2Si(C,H,), 0,56 
(CyH,)sSiCH2Si(C4Hp), 0,60 
(CH;),SiC,H,Si(CHs), 0,56 
(C.H;)sSiC,H4Si(C.H,), 0,59 
(C.H;)sSiC2H,4Si(C,H,), 0,55 
(C4H,)3SiC.H,Si(C,H,), | 0,56 
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p.-1018 

BbIY. 10 

Yp-HHIO 
(2) 


CoequnenHe 


p.- 1018 4018 


BbIU. 10 | BHIY. MC 
yp-HuI0 | yp-HuKe 
(1) (2) 


(CH,),SiOSi(CH,), 

(C2H;)sSiOSi(C2Hs), 
i] (CaH;)SiOSi(C,H,), 
(C4H,),SiOSi(C,H;), 


a) i i 


(C,H;)sSiO[(C2H;)2SiO ],Si(C2H;)5 
(C2H,)sSiO[(C2H;)2SiO |;Si(C.H,); 
(C2H;)sSiO| (C2H;)2SiO },Si(C2H,)5 


(C2Hs)sSiO[ (C2H,)2SiO ],Si(C2H,) 


rE ROCCO 
AOA D+) 
Cm Orr ~1000 


PTHJI- MW TekcasTHJIucHOKcaHa. JMMObHBIM MOMeHT TeKCaMeTHJIMCHJIOK- 
\Ha, H3MepeHHbIH B OeH3Oue, oKasasca paBHEM 0,80 4 (°). Ilo Apyrum janupr (°) 
iMOJIbHBIM MOMCHT STOO COeMHEHHA, W3MepeHHbIii TakxKe B OeH3Ose, pa- 
pH 0,79 W. OTH SHaYeHHA XOPOMIO cormacywTcA C AMMOMbHbIM MOMeHTOM 
KCaMeTHJIMCHIOKCaHa, H3MePpeCHHbIM HaMH BA-rekcaHeH paBHBIM 0,78 7 (2). 
HelblO Oosee MOUHOrO coMmocTaBJieHHH HallIMX aHHbIX c jJuTepa- 
PHbIMH, HaMH Obl H3MepeH AMNOJbHbIi MOMeHT TeKcaMeTHJIMCHIOKCaHa 
ee mpH 25°. On oka3avica paBubim 0,78 4, T. €. TAKMM Ke, KaK H B A-TeK- 
{ 


ane. J] MUMOMbHOrO MOMeHTa TeKCasTHJIAMCHOKCaHa, H3MepeHHOrO B UeTHI- 
ReXXJIOPHCTOM yrviepoye TIpH 24,2°, mpMBosuTcA 3HaveHHe, paBHoe 0,63--0,01 4 
)- OTO 3HaueHHe TaK2%Ke HAXOLUTCH B XOPOIeM COracHH C BeMYMHOM AuMONb- 
}0rO MOMeHTA, MOJIYYeHHOH HaMH U paBHoH 0,66 7. 
| IIpupeyenubie B Tad. 3 BeMUMHbI JHMOMbHbIX MOMCHTOB MOKa3bIBalOT, UTO 
ice TeKCaJIKHJIMPOM3BOAHbIe AMCHIaHMeTaHa M AMCHJIaH9TaHa MMeloT Mpak- 
juueckH OAHHAKOBHI JMMOJIbHbIM MOMeHT, B CpefHeM paBHblli 0,577. Takum 
fOpasom, Ha BeIMYHHY JMNOMbHOrO MOMeHTa 9THX COe(MHeHHIi He BMMAIOT 
Hak JJIMHa OCHOBHOM WenW MOJIeKyJIbl, Tak HM MpMpola aKWJIbHBIX payu- 
KaslOB, CBASAHHLIX C aTOMOM KpemMHua. Haodopot, Avia rekcaKWJINpoOu3Bol- 
MbIX JMCMIOKCaHa HaGvOfaeTca YMeHbIeHHe BeJIMYHHbI AMMOJIbHOrO MOMeHTAa 
ta COeMMHEHHH, COJepKalluX STHVIbHbIe, MPOMMIbHble UM OYTHJIbHbIe paluKaJibl 
NO CpaBHeHHio C COeJHHEHHeM, COJepxKallMM MeTHJIbHbIe pawuKatpl. B pany 
MHEHHBIX NOMMSTHICHIOKCaHOB (C2H;)3sSiO [(C2H;)2SiO],Si (C2H,)s WumoubHbIe 
MOMECHTHI BO3PacTaloT C YBeJIMYeHHeEM MOJIeKyJIAPHOrO Beca coesquHeHUH. Mc- 
hneqoBaHve 3aBHCHMOCTH BeAM4YMH JMTMONbHEIX MOMCHTOB W COeAHHEHHM 3TOTO 
pala Kak (YHKIMM UNCa KHCJIOPOAHbIX ATOMOB B MOJIeKyJI€ MOKAa3aJIO, UTO OHA 
MOMUMHACTCA MpesaraeMOMy HaMH IMNUpHYeCKOMY ypaBHeHHIO0 
p= 0,63 Val, (2) 
re n -+-l1—uncJIO aTOMOB KHCcsIOpoyqa B MOJIeKyIe JHHeEHHOTO NOMMSTHJICHII- 
okcaHa. B Ta6s. 3 npuBeyeHb! BEJIHYMHbI JMMOJIbHBIX MOMCHTOB JIMHEHHbIX T0- 
W9THJICHJIOKCaHOB, PpacCUMTaHHble NO ypaBHeHuto (7). Oru 3HaveHHA HaxOAT- 
CAH B XOPOMIeCM COracHH C BeJIMUMHAMH JMMOJIbHBIX MOMEHTOB, HaliJeHHbIX M10 
lypapuenmio (1), 3a HcKsIOUeCHHeM JHMOJIbHOTO MOMeHTAa rekcasTHJIAMcHOKcaHa, 
|H€SHAUHTeIbHO OTIMUAalOllerocd OT HalifeHHOro HaMH MO ypaBHeHuto (1), Ho 
COBnayaiolero Cc JIHTepaTypHbIMH JaHHbIMH (’). 


Mockosckui HHCTHTYT Tloctynusto 
He(pTeXHMUMYECKOH HM Tas0BOl MpOMbIMIeHHOCTH 10 VIII 1959 
WM. M. Vy6xuna 


IMTHUPOBAHHASA JIATEPATYPA 


1A. A. Tyuaupes, H.C. Hametxun, A. B. Tonunes, JIAH, 121, 1031 
(1958).2. R. O. Sauer, D. J. Mead, J. Am. Chem. Soc., 68, 1794 (1946). A. B. Ton- 
gues, lr. M. TlanuenuKoB H Qp., X¥MHa HM MpakTHyecKoe MpHMeHeHHE KpemHeoprauHH- 
yeCKHX coeqHHeHHit, B. 3, JI., 1958, crp. 84. *G. Hedes trand, Zs. phys. Chem. (B), 
2, 429 (1929). ® V. Kurita, M. Kondo, Bull. Chem. Soc. Japan, 27, 160 (1954). 
6H. Freiser,M. Fagel,J. Speier, J. Am. Chem. Soc., 75, 2824 (1953). * L.Ma- 
fatesta, R. Pinzotti, Gazz. chim. ital., 73, 143 (1944). 
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Jloxxagnn Akagemuu nayk CCCP 
1959, Tom 129, Ni 6 


PU3HYECKAA XHMH}\ 


Unen-Koppecnonnent AH CCCP 5. B. JEPAPHH u C. C. WYXUH 


O POJIM AN®OY3HH B IJIEKTPOKHHETMYUECKHX ABJIEHAAX 


JM@oY3HOHHAA TEOPHA 3MOEKTA JOPHA (NOTEHILMAJA — 
JIBU KYLUXCA; YACTHL) 


B Teopuu 3JIeKTPOKHHETHYECKHX ABJCHUM WA TBEPAbIX MOBepXHoOcTeH pas 
fiesla MpHHATO, YYHTbIBAA BAZKOCTb HU 3JIEKTPOMPOBOHOCTb, MIHOPHPOBaT 
Auddy3suHo HOHOB NO BJIMAHHEM MOryWHX BO3HHKaTb TpaWeHTOB KOHIEHT| 
pauuu. B psye Hnawux pa6oT (4) Obwio, OfHakO, OOHAPyKeHO, 4TO BIeEKTPH 
yeckoe nove JBHXKYLWLEFOCcA NY3bIPbKa WIM Kali OOYCJOBJIMBaeTCA B OCHOBHO] 
pa3M4uHeM KOS@PHUNeEHTOB AndPy3HH AHHOHOB HM KaTHOHOB, H He 3a4BHCHT O 
C-MOTeHWMasia. OTH ABJCHMA OblWIO Obl PalWOHaJIbHO HaSbiBaTh Luddpy3HOHHO) 
9JIEKTPOKHHETHYECKHMH, B OTJINUL € OT SJIEKTPOKHHETHYCCKHX Ha TBEPAbIX NOBEPX 
HOCTAX, CCJIH Obl JeHCTBHTeJIbHO MCXaHH3M MOCJIEQHUX SABJICHHH He 3aBHCe. 
OT MpolleccoB Auddpy3uu. | 

OjHakO B JleHCTBHTeIbHOCTH STO He Tak HM yuer Luddpy3HOHHbIX ABJIEHH) 
BHOCHT B 3HA4€HHA, BbIUHCJICHHbIe NO KacCHyYeCKHM (OpMyJaM, 4YacTO NoNpaB 
KM TOPO *Ke NOpAAKa, YTO HW STH 3HAYeCHUA. | 

B HacTOAueH CTaTbe MbI paCCMOTPHM pOuJb Anddysuu B sddexte JlopHa 
PaccMOTpHM HeNOJBHXKHYIO TBeEpLYIO HeMpOBOAsMlyro chepy pamknyca a 
oOTekaeMy!0 MOTOKOM pacTBOpa OHHAapHOrO avIeKTpOMMTa C HOHAMM 3apsxO! 
z+ MZ, KOHWeHTpalMAMHCct uM C” HKOSsduuUNeHTamMu Auddy3suu D+ nu D- 
IIpunyuMad B MepBoM MNpHOiMKeHHH yCOBHe seKTPOHeTpaNbHOCT! 


2c 20 =O (1 


B OObeMe SJIEKTPOMHTAa (MOMYCTHMOCTb 3TOTO MOXeT ObITb npoBepena a poste 
riori), BbIpPasHM C+ HM C™ Yepe3 KOHUEHTPallMIO SJIeKTPO/UTAa C MOVI/cM?: 


Cs SCI CN Garten (2 


Bosuukaiollee BOSH JOGO TOUKM NOBepXHOCTH KacaTeNbHOe HaNps.KeHH 
BbISOBeT B MOrpaHHYHOM Cyioe TeYeHHe C ONpPeeseHHbIM TpakveHTOM CKOPOCT 
(dv/dr) = w(8), aBNaIoMMMCA *PyHKMeH NoApHoro yrua 6 B nonApHOli cucre 
Me KOOPJHHAT C OCbIO, HanpaBJeHHOH HaBCTpeyy NOTOKy. STO Teuenve Bb 
30B€T KOHBCKTHBHbI€ MOBEPXHOCTHbI€ MOTOKH MOHOB, paBHble 


fits =| 0: (8,x)¢° (x) dx, C= \ Ug (9, x) y~ (x)dx, (E 


re X—paccTOAHve OT «MJIOCKOCTH CKOJIbKeHHAy; Vv; (0, x) — TaHreHuuam 
Haf CJlaraiolulad CKopocTH BOuM3H nocmeqHeH; y* (x) u y (x) — us6pITOUHB 
MO CPpaBHeHHIO C OObeMHbIMH KOHIEHTPallMM COOTBETCTBYIOWMX MOHOB B Md 
(by3sHOoM coe, T. €. BeJIMUHHbI, W3 KOTOPbIX CJlaraloTCA aCcopOuMOHHe 
crymeHHa 9sTHx HoHOB. IIpH STOM MbI MpeqnosaraemM, TO cKOpoct 
*KUKOCTH HW MOTOKH HOHOB flOCTaTOUHO MaJibl, UTOObI! MOXKHO G6pIIO OM 
PHPOBaTb PaBHOBECHbIMH SHaveHHAMM Y" (x) HY (x), T.e. CUNTaTb cTpO 
Hue JupysHoro cilox HeHapywienHEM. YuuTpwaa, yto v; (6, x), ecu mip 
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erring ees 


peub OTJIMYUHAMM 3HAaYeHHH BxASKOCTH B JBOHHOM coe OT ee OObemMHOrO: 
ueHHA, paBHO xw (8) HM UuTO AIA CTOKCOBCKOrO OGTeKaHNA, KOTOPEIM MBI 


() 


3 Ura 
paHvYHMcA, w (8) = 3 oe sin, moxem Bmecto (3) HamucaTb: 


U 
[+ = — ct €* sin 8, (4) 


» U —ckopoctTb noToKa Ha 6eCKOHe4HOCTH, 


ct = | 18 @) wae. (5) 


- 


| IIpH denomenoviornyeckoM paccMoTpeHuu 3HayeHusA + cyleyeT CUNTAaTb 
WIMPHYeCKMMH TOCTOAHHBIMH, CBASAHHbIMM C C-NOTeHIMaJIOM COOTHOLMeHHeEM 


| 


ie << =, 
t= pledb= Ba retr e—H=£¢—0), (6) 


4m 
0 


he /—nocTtosHHan Qapagea; €* u € —KaTHoHHad M aHMOHHAaA «cOcTaB- 
pouuey aseTa-notenunasia. ——MOMeHT JBOMHOTO CJIOA B «reJIbMroJIbllax> 
p lyrrenreimy (*)); © — QuomekTpuyeckad MocTosuHHad; = d(x) —n0- 
HHILWaJ1 B BOHHOM Cyoe. CylecTBeHHO, UTO KOHCTaHTbI + MoryT pe3KO pa3- 
s4UaTbCA MO BeIHUNHe. 

| Baujly Toro, YTO MOBEPpXHOCTHbIe MOTOKH HOHOB 3aBucaT oT 8, ux MoBepx- 
DCIHBIC JHECPreHWHW OTJIMYHbI OT HYJIA; MOSTOMY JIA CTalMOHapHOrO pexku- 
JOJLKHbI BbINOJIHATBCA CJIeMyollve PpaHHUHble yCJIOBUA HelpepbIBHOCTH: 


3U, Oct F 
div. J* = —= c* cos 6 = (D* _ RT DtztctE,), (7) 


(8) 


3U I= fees Beal as 
div, 7 =—2 ¢ Fc0s8 = (DS + yp Deck), 


a2 


se E,—pafvasbHad cocTaBalollad 9leKTpuyeckoro noma. OrTciofa, yun- 


WBaax ycoBHe (1), nomyunm, uckmouaa (E,;)g, COOTHOWeHHE 
3U 
— (Doze + Dtz't).cos8 = DtD- (et +27) 2. (9) 


IIpeHeOperaad MOBepXHOCTHOM 3JIEKTPOMPOBOAHOCTHIO, a Tak2%xKe NOBeEPXHO- 
HOH pud@dPy3svei, HaXOLHM NOBeEpXHOCTHHIH KOHBEKTMBHbIM TOK nO dopmyve 


Oe 
[P= F (It — 2) = 3-2 cote —£) sin 8. (10) 
[paHwuHoe ypaBHeHve HempepbIBHOCTH Jian 3apa OB Oyyer 
3FU : 
dive/ = a cz*z (&* —&) cos§ = in, (11): 


ie 7) — HOPMAJIbHaA COCTABJIAIOMAA y MOBeEPpXHOCTU MJIOTHOCTH NOJHOTO TOKa , 
oObeme. 

Hala TpakTopka oTumuaeTca oT oO6pluHO (*), B KOTOpOH OWHOOUHO 
DHHHMaeTCA BO BHHMaHHe TOJIbKO YypaBHeHHe HeMpepbIBHOCTH WIA 3aPp A- 
OB, TeM, UTO HaMM YUHTHIBAIOTCA ypaBHeHHA HelpepbIBHOCTH B OTe J b- 
OCTH Ama O60UX POROB HOHOB (np 9TOM ypaBHeHHe (11) He sB- 
HETCA y2Ke He3aBHCHMBIM YCJIOBHEM — OHO BbITeKaeT u3 yclOBHi (7) H (8)). 
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TouwHo Tak %Ke yYTeM YypaBHeHHaA HelpepbIBHOCTH B OTeIbHOCTH 


‘O6OUX COPTOB HOHOB ¥ B OObeMe: | 
Dt Act + a Diz divic’E) =v grade’, (1 
D-Ac — a D 2div (EVs vatadicn, (1 
rye E—BekTop HallpaxxeHHOCTH a/IeKTpHyecKOrO NOAA B OObeMe. | 
Orcioyza, yuuTEiBad (2), Moya: 
Dic = V¥ grade, (1 

yy DEDHGE a) 
pe." Dy = = ED eed) aeKTHBHBIM Koa puuNeHT Aupdysuu. 


OHOBpeMeHHO JOsMKHO coOuIO,aTbCA ypaBHeHWe HelpepbIBHOCTH AIA ¢ 
PANOB; OHO BHITeKaeT H3 ypaBHeHHl (12), (13): 


divi=0. (1 


Ypapuenne (15) copMecTHO c rpaHWuHbIM ycuiopHem (11) onpexemmT mo’ 
Tokos. IIpu 3sToM, 4¥TO TakxKe BbITeKaeT (1) u3 (12), (13), NomHbI TOK AO 
*%KeH UMeTb BU, i =cgrad¢(r,9). B Hawiem cayuae MasbIX CKOpocTeH Mp 
OJIM2KEHHO BO3MO%KHO TPaKTOBaTb C KaK MOCTOAHHYIO, OJIM3KyI0 K KOHIIE 
TpalluM Cy Ha GecKOHeYHOCTH u, CleLOBaTembHO, i = grad ¢’ (r, 9). 

«Horestuan Tokay >’ (7,8) MoxkHO onpeqeuTb U3 ypaBHeHus | 

Ad =.0 (1 
‘© PpaHHUHbIM yCJIOBHeM | 


Oy’ —3FU go + | 
x = —z—cz*z (& —£). (1 

| 
Y paBHeHHe KOHBeEKTHBHOH uddysuu (14) copMecTHO C rpaHHUHbIM YCJIOBHE 
(9) onpeesAioT Moule KOHWeHTpani. | 


Safaya ompefemeHHa Cc CyllecTBeHHO yMpoulaercA, KOra Mas He TOVJIbI 
Kputepuii Pelinoubaca, HO uM KpuTepult Ilekme, BcnefcTBHe uero BMeCTO ypa 
HeHua (14) qomycTuMo paccMaTpHBaTb ypaBHeHHe 


Ac== 0: (1 
B 9TOM cyuae Moe KOHIeCHTPalul WMeeT BHI: 
3 Ux@ c(D-2-E+Dtzté-) 
PEG OD (Grae) 
AuaJloruuHo, moe oo mosHoro TOKa ¢’ MMeeT BUD: 

4 er ee 
No " o(D-2&* — &) cos 8. (2 
YuHTbIBaA, UTO TMepeHOC HOHOB, CO3qalouNli NOAH TOK, ocyulecTBAAeT 


YaCTHUHO 3a CYeT MUPpallHH B SJIeEKTpHuecKOM Mose E, umeroulem noTeHuM 
“~, YacCTHYHO 3a CUueT ee Mbl MOXK€M HaMMcaTb * 


C—Cyo = — 


cos 0. (1 


d a 
emey = ore’ D* + 2D )cgrado + (Dt — D-) grade, 
OTKYla, WHTerpupys, NosyuAM 
anes yp LORD (OF D*) ee — 2c) Z 
orey e (ztDt +- z=D=) ztz-¢ IO CD PaaS), a ( 


Tlogcrapiaa w3 (19) u (20)3HaueHua (c—co) u ¢’ M BBOAA yaeNbE 
QJICKTPOMPOBORHOCTh %, HaliJeM OKOHYUATEJIbHO: ~ 
3U a pCa Se) 
P= gt Fez Der (: 


* OTO ypaBHeHHe MoxeT ObITh TaKx%Ke BbIBeAeHO (3) u3 ypaBHeHuii (12), (13). 
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YUNTIBAA COOTHOWMeHHe (6), Mbl BAAMM, 4TO MOy4eHHOe BHIpaxKenHe AA 
OBlallaeT C KJlaCCHYeCKHM, MOYYeHHbIM BoepBble M. CmMomyxoscKun *: 


Uae 
9 = 2 paan 6059, | (23) 


pM M TOJIbKO B TOM Culyyae, Korgqa D+ = D™ = Dey. TombKO B STOM CIY4ae MOXKHO 
! HaOuoleHua @ Halirn €. B oOmem cyuae 43 pesyabTaTOR u38MepeHHli © 
(Sage OnpeeHTb B OTJembHOcTH C un E+ u E-, HW ‘onpesensnetcaA B eH- 
MTCbHOCTH UX KOMOMHAallMA, 3aBHCAad TakxKe HM OT OTHOWICHHH NOLBIxK- 
#erTeH KaTHOHa M aHHona. Jin Nomyyenua Bce Ke UHPOPMALLMN OTHOCHTe/bHO 
MOXKHO MOCTYNaTb ABOAKO. 
Bo-nepBblx, MOX%KHO JOMycTHTb, 4TO KO2PpuIMeHT, COOTBeTCTBYIOMHH no- 
THbIM HOHAM — IlycTb-9TO Oyler € — Man mo cpaBHeHmio c Apyrum, &t. 
ipTOM ** mpenosoweHHH u3 (22) noyuuM 
baie U,,acos @ et Dt = Dal 

+ Soe ml eee 
Tak kak 3sHauenua D+/D- wu 2z+/z~ xOpomio H3BeCTHBI WIA JIOOBIX HOHOB, 
TKO BBIUHCIATb MO HCIpaBJeHHOH mo cpaBHeHuto c (23) dopmye 3HayeHuA 
y3Had @, WM oOpaTHo. Oco6eHHO Beka BHOCHMaa” «MompaBKa» B cJly4dae, 
praa NTOOOUHBIMH MOHAMH SABJIAOTCH Taxeble (D-<D*) , MHorosapayHple 
i 


(24) 


HbI (Z~ = 3 usin 4, z+ = 1). B noqoOuprx cyuaax, O4UeBMAHO, HeEHCMpaBsen- 
WA opMywia (23) Jaer 3HaYeHHA ~, 3aBbIIeHHbIe B 4—5 pa3, a BLINMCIeHHA 
10 SKCIePHMeHTAaJIbHBIM JAHHbIM JlaloT 3HaveHHA, 3aHWKeHHbIe B 4—D5 pas. 
D3MOXKHLI TakxKe CJlyuaw, Kora, Haocdopot, D->D+. B atom cayyae u3 (24) 
ITeKaeT BO3MOXKHOCTh AHOMA@JIbHO BEICOKHX 3HaveHHH @ MPH KHOPMAJIbHbIX» 
faveHy AX ¢. Pacuer € no (23) an Obl 3HadeHHA, Pe3KO 3aBbILIIeHHbIe MO cpaB- 
PHHIO C HCTHHHbIMH. 
| Bo-BTopbIX, MO%KHO BbIPpa3HTb &+ Mw €~ “epes MOTEHMMAa MIOCKOCTH CKOVJIb- 
He€HHA C MOMOIbIO TEOPHH ABOHHOTO CJIOA H, NOACTaBMB B (23), CBASATb ero O- 
pauiasnio cO 3HaveHHAMM MoTeHUMasa ~. BBuAy rpOMO3ZKOCTH MOyualoluxca 
AC4eTOB MbI PaCCMOTPHM 93TOT cCHOCOO B Apyroli crate. 

| Tlockompxy norext{vas TeveHuA B NOpHCcTHIX AMaeKTpuKax npu Pe==ul/D<1, 
We uw — suHelHaa cKopocrb, / —muHa KanuaApoB (nocle ycTaHoBJie- 
{4A cTallMOHapHoro MOJIA KOHUeCHTPallW) MpMHUWNHaIbHO He OTMM4aeTCA 
jf MOTeHIMasla [BYxKeHUA chepHyecKOl HeMpoBOAAUel YaCTHUbI Mp MaJIbIx 
jucnax Ilekle, COBeplleHHO ACHO, 4TO HM *opMy.y AIA MepBoro (6e3 yyeta*** 
OBePXHOCTHOH MmpoBosuMmoctTH) 


_ APs 
Punta 
ajlO 3aMeHUTb Ha CJIeyIOUlyr0: 
_(D-=+—D*e-) __AP e (D-t+ + Dtt) 
Dest un ae Des 


Ao = AP Fez*z 
xy 


OueBuHO, UTO HM K STOMY CIYUaIO MIPHMeHHMO BCe CKa3aHHOe BBILe OTHOCH- 
‘IbHO CMbICIa HW 3Ha4eCHHA UCIpaBseHUA, BHECeHHOFOB KJIaccHyecKy10 (OpMyvly. 


VMuctutyt du3snueckoH XMM Tloctynust0 
Axkayemun HayK CCCP 30 IX 1959 


ITMTHPOBAHHAA JIMTEPATYPA 


1C,C. Lyxun, B.B. Lepsrun, Koa. xypu., 20, 705 (1958); 21, 37 (1959); MAH, 
21, 503 (1958) 2E. A. Guggenheim, Trans. Farad’ Soc:, 36, 4109) (1940): 
B. [. Jlesuu, ®u3uKo-xumuyeckan rugpogqunamuka, Vay. AH CCCP 19523 
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Jatur., 1, 182 (1903). 


* OrosopuM, ogHako, uTo M. CmosyxoBcKui (4) He yunTBIBal &. 
** B cayuae, korga + < &-, B cbopmyuie (24) HeoOxoqumMo HHeKchI + MepectaBuTb. 
*** ror yaer GyfeT mpoBeseH B Cuesyloulel padore. 


Jloxzanp Axayemun nayrx CCCP 
1959. Tom 129, N 6 


PH3HYECKAA XHMH, 


C. Jl. 3AKC wu B. HW. CEPrEEBHY 
f 


BA3SKOCTb HEKOTOPbIX BHHAPHbIX YIJIEBOXOPOAHbIX CMECE: 
WM KOHJEHCATHbIX FA3OB B HAJKPMTMYECKON OBJIACTH 
(ITpedcmasaeno axademuxom II, 1. Kowunott 31 II] 1959) 
Pa6ora nocBsllleHa UCCIeOBaHHIO BASKOCTH, MJIOTHOCTH HM C?KHMaeMOCT 
HEKOTOPHIX YIIeBONOPOAHbIX OHHAPHbIX CHCTEM, KOMMOHEHTHI KOTOPbIX BXOJs 
B COCTAB MIPHPOMHbIX Ta30B, BCTpeyaeMbIX B HE*TAHBIX HM Ta3OKOHCHCATHbIX MI! 
CTOPO*KeHHAX. SHaHHe STUX CBOMCTB HEOOXOAMMO AIA THAPOAMHAMHYECKH 
pacueTOB JBYXKeHHA Ta3a B NopucToH cpese. Bru ucceqoBaHb! pH 20° 
nyaa WaBJeHHH 228 aT. CHCTeMbI MeTAaH - 
MeHTaH, MeTaH — TeKCcaH, MeTaH - 
rentaH HM MeTaH — H300KTaH Mp 
Pa3JIHUHBIX COOTHOWeCHHAX KOMMC 
HeHTOB B Kax%KJOH M3 3THX CHCTEN 
B uccseoBaHHBIx CHCTeMax BTOpO 
KOMIIOHeEHT (MeHTaH, reKcaH H T. I 
Tipu aTMoccbepHOM JlaBJICHHH ABJIAe” 
CH %HAKOCTbIO, HO NIpH aBseHy 
OMbITa STH CHCTEMbI HAaXOAWJIHCb 
OAHOa3HOM Tas0BOM COCTOAHHH. 
M3 cymlecTByIOUlHxX Cnoco6oB x: 
MepeHHA BA3KOCTH Obl] NpHMeHe 
MeTO KayeHHA WapHKa B HaKJIOF 
Te een ten Spit os Part Hone HOW TpyOxe. BurucieHve Baskog 
MbI BeJIH O SMNHpWyecKOMy ypal 
Puc. 1, 3aBuenmoctTb wasKkocrm OMHapHbIxX yr- HeHHIO 1 = kt(Pu— pr) (yn — BH 
Eiociteee a pues Ta ee 
sonra! 2 — meTaH = rear ies betes BHCKOSHMeTD 4) (3 BU aa 
rekcaH; 4 — meTaH — neutaH (SHauenve nynx- HMA WapHKa B CeK., pm, Pr — MVJIO" 
THPHOM KpHBOH OObACHEHO B TeKCTE) HOCTH IapHKa H rasa B ©/cM, COOTBE’ 
CTBEHHO), IpPHMe€HAeCMOMY NIpH ompe 
AeeHHM BASKOCTH KUAKOCTeH. BO3MOXKHOCTh NOb3OBAHUA STO CopMysO“ nO) 
TBeEp*KaeTCA XOPOLMeH CXOMMMOCTHIO HalMX JaHHbIX 10 MeTaHy c JanHpmnu H. EF 
Meujep akopa u V1. ®. Poury6osa (1), nonyyeHHEIMH HMM pH OnpelereHHH BAsKe 
CTH MeTaHa KallMJIJIAPHbIM MeTogOM. IIpurofzHocTs dopmyJbI MpH uccTeqOBaHH 
CHJIbHO CKaTbIX Ta30B MOXHKHO OObACHUTb TEM, UTO IPH BbICOKOM JaBJIeHHH, Bb 
SBIBAaIOULeEM CHJIbHOe COKpallleHHe PacCTOAHHA Me@KLY MOJeKyJaMu, CBOHCTE 
C*KaTbIX Ta30B NPHOMKAOTCA K CBOHCTBAM 2H AKocTH. Pasymeercs, BO U36exKE 
Hve OoJIbLION MNOrpelwHOCTH MpH M3MepeHHH BpeMeHH KayeHHA, 3a30p Mex] 
TPYOKOH M WapHKOM C WeJbIO YBEMYCHUA BPeMeHH KaveHHA JOIKeH OBITb cI 
JiaH MeHbile, YEM MPM ONnpeseeHHH BA3KOCTH KUAKOCTeH; B HalUMX OMNbITAa 
3TOT 3a30p cocTaBsia 40 W pM AMaMeTpe TpyOKu 6,4 mm. M3mepenne BasKocr 
MPOW3BOAMIOCb pH HakJlOHE TpyOKH nox yrsom 15, 30 u 45°. Ws nonyyennsi 
TpeX 3HaYeHHH BxASKOCTH OpasH cpeqHeapudmertuuecKoe. 
PacTBopeHve XKHKOrO yrueBOLOpoma B MeTaHe OCYLIeCTBANIOCh B 6oOMé 
PVT. Buyrpu 6omOnl, npencraBsatomel co6oli cocy, BbICOKOrO JjaBJleHus, He 
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Baanocime a7-10 


230 
220 


20 


\ITCA Ba NOPWHA, MepeMelaeMBIX C MOMOLLbIO PIWWepHua, 3akKauHBaeMoro 
ftocoM B 3alloplineBoe MpocTpaHcTBO OoMOpl. YMeHbIad O6beM OOMGbI H MO- 
ial TCM CaMbIM B Hell JaBseHHe, MOXKHO Ta30KOHJeHCaTHYIO CMeCb, Haxo- 
yioca B 6oM6e, MepeBecTu B OAHOtbasHoe Ta3s0Boe cocToxHHe. B mocmeqHem 
*KMAalOTCA BH3YaJIbHO, HaOJOMad Yepe3 CTEKJIAHHOe OKOMIeIKO 3a HC¥e3HO- 
WeM TpaHHUbl pasfesia *%AKocTh —ra3. IliorHocrb py ra30B, BXOLAMaA 
|]paBHeHue Ja MofcueTa BA3KOCTH, 

peleAeTCH B MIOTHOMepe THAPO- = gv 


niyas 


10° 


WMHbI pyXxXHHbl, K KOHILY KO- 
DOH TO BelleH CTCKJIAHHbIM rpayy- 
OBaHHbI nonmaBox. KouncrpyKuua 
\uOopa, ero KaJIHOpoBKa, Tpose- 
Hine Onbitfa WH pacueT IMJIOTHOCTH 
iucaH OJHUM U3 Hac (?,°). 

Ha puc. | mpuBefteHpt KpHBpIe 
B3KOCTH U3YYeHHbIX CHCTeM. OHH 
)Ka3bIBalOT CHCTeMaTHYecKOe yBe- 
HucHue BAS3KOCTH pacTBOpa MO Me- 
> MOBbIMICHHA KOHWeHTpallun u 
DICKYAAPHOTO BeCa BTOPOrO KOM- £0 IO 44 J8 72 06 100 ths 
Heuta. IlyHkTupHad KpuBaa No- EGR R NOME TIDE MLTR 


1 2 a 4 5 b 7 a 
A3SbIBaAeT, KAKOe TOJIOMKECHHE 3aHAAa wen yenebovopoonnr umonob bmopoeo sornonenima 6 pacmbope 


A KpHBad 4, eCIH Obl B OMBITAX pyc, 9. Bnuanue MoeKyNApHoro Beca BTOPO- 
(MeHTaHOM Obl UCMOJb3OBaH Ta- ro KoMMoHeHTa Ha BASKOCTb Ta30BbIx pacTBopoB 
bi 2Ke MO COcTaBy MeTaH, KaK HB OfMHaKOBO KOHWeHTpauMM pH jaBreHHH 
ltprrax C TeKCaHOM, TelTaHOM H 30- 228 at u 20° 

/TAHOM. 


Banaue ucla yrieBoJoposqubix Ppymm BTOporo KOMMOHeHTa Ha BA3KOCTb 
kculeqOBaHHbIX PacTBOPOB Jano Ha puc. 2. M3 KpuBbix culelyeT, YTO 4eM JJIHH- 
ee YIIeBOJOpOAHad Wellb, TEM BASKOCTb pacTBOpa Bbillle. C pocTOM KOHWeHTpa- 
Wau (Ha puc. 2 MOKa3aHbI KPHBBIe, 


g 
iS 


4 


BaaKocims easoboeo pacmbapa 


gg am 88 ‘ OTBeualOlMe KOHIWEHTpawuam oT | 
$§ ; J : no 4%) HaOmogjaeTca Gouee peskaa 
Ss 1” 3aBMCHMOCTb BA3KOCTH OT MOJIeKy- 
$8 aispHoro Beca. M3 jaHHbIx mo nuoT- 


& 
8 
= 


2 3 4@ § 6 7 8wor%  wWocTH W3YYeHHbIX PaCTBOPOB OBI 
Bre aa: BbIYHCJICHbI KOSPDUILMEHTEI C2KHMae- 
uc. 3. ZaBHcuMocTb Koop puuMeHTOB CKUMA- yyocry npH 228 ar. u 20°, 3aBucn- 
ee et pactBopon nan ie ken Pals) MOCTb KOTOPEIX OF KOnMennpamun 
rOoporo KOMIIOHeHTa B pacTBope TIpH WaBJIeHHu 
8 aru 20°. | — mera —rexcaH; 2—me- €300parKena Ha puc. 3. M3 srux Kpu- 
TaH — reltTaH; 3 — MeTaH —H300KTaH BbIX BHJHO, UTO C POCTOM KOHIeCHTpa- 
ILM CHCTeMbI KOS(PpHUMeHTHI CHKUMA- 
MOCTH BHa¥asle YMeHbINaOTCA, a3aTeM NOCTOAHHO NoBbiuatoTca. I]pu 3ToM vem 
MKe MOJIEKYJIAPHbIM Bec KMKOFO KOMMOHEHTA, TEM 9TH, HSMCHCHHA BbIPaKeHbI 


AJIBHEe. 


Onpexeiamuch Takx%Ke BA3KOCTb HM MJIOTHOCTh KOHJeHCaTOpHOrO rasa, Nosy- 
SHHOrO PH MpOXOKAeHHH MeTaHaH MeTaHMpomaHOBOH CMecH Yepes HedpTe- 
ep Kauly!o MOpoOLy, CK aTbIX IPH KOMHATHOH Temnepatype Jo 300 at. Kouyen- 
ATHBIM ra3 OOpasyercA BCMeEACTBHE ABJICEHHA OOpaTHOrO UCMapenusA (pacTBope- 
UA B MPOXOMAULeM fase) HEKOTOPbIX KOMMOHCHTOB He*TH, BHOBb BbIMaaroulux 
OH CHW%KeHHU aBsIeHHA B Be TAK Ha3bIBaeMbIX KOHJeHcaToB (*,°). [pu 
ylepxKanuu 50—70 r xKongeHcata B 1 HM® ra3a efO BASKOCTb CocTaBJAsa 
031—0,037 caHTunya3, aj} MJOTHOCTb 0,2710—0,2945 r/cm? coorsercr- 
HHO. 

TlomyueHuble JaHHble MOKa3bIBaIOT Ha CYIIeCTBeCHHbIe H3MCHCHHA BASKOCTH U 
YYTHX CBOHCTB HCC/IeOBaHHbIX CHCTeM, H3 Yero CJlefyeT, ITO STH H3MeCHCHHA 
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HeEOOXOHMO YUMTHIBATh B rHApaBsMYeCKUX PacueTax NpH IIpOCKTHPOBaHUH | 
paOoTKH Ta30KOHAeHCaTHEIX MecTopomeHHii u mecTopomeHni, OKCIUY: 
PyeMbIxX HarHeTaHHeM B HHX Ta30B BbICOKOFO JaBJIeHHA. 
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Horuayer Akagqemun nwayx CCCP 
1959.. Tom 129, Ne 6 


PHSHYECKAA XHMHA 


B. A. JIYHEHOK-BYPMAKHHA wx axayemux AH YCCP A. H. BPOJICKMM 


W3Y4EHHE. MEXAHWH3MA OKHCJIEHHSA HEKOTOPbIX 
HEOPrAHWYECKHX BELWECTB NEPCYJIb®ATOM 


| OxucneHve MepeKHCHbIMH COeMHCHHAMM MOXKET OCYUIECTBIATECA TyTeM 
i|peHoca KaK 9JIEKTPOHOB, Tak H ATOMOB aKTHBHOrO kucOpoya. Oa MexaHnn3- 
MOXKHO Pa3JIHYHTb C MOMOLMLbIO M3OTONHOM MeTKH KucOpoya. B nactosmeh 
OoTe H3YYeHbI STHM MYTeEM HEKOTOPHIe peak OKHCeCHHA NepcysbdaTom. 
| B name pa6ote c HW. ©. ®panuyxom (7) Gpio MOKa3aHO, 4YTO MpH rHgzpo- 
13e NepcyJbiata MepeKuCHaA rpyimna MepexoMHT, He paspyliasicb, B mocue- 
(PBATeIbHO OOpasyIOWLyIOCA MOHOHAJcepHy!lO KHCJOTY, NepeKHCb BOROposa u 
HBbIAeAIOULHHCA MIpH ee Pa3sJORKeHHU JJEMeEHTAPHHIN KUCJOPOL:, 


~O;SOOSOZ — -SO,;00H + HOOH -+ Oo» os 


ie 3Be30UKAMH YKa3aHbl MeYeHbIC ATOMBI KUCOposa. CoxpaHeHHe mepeKuc- 
oH rpynmupopku O—O B xkucsiopofe, BbIJeAIOUIeEMCA MPH pa3sOxKeHHH BOL- 
WbIX PACTBOPOB MepeKHCH BOJOpOsa, OblIO TaK%KE MOKA3AHO B HECKOJIbKHX 60- 
ee PaHHux padorax (771°). 

C apyro cropouni, Kombtrod@ u Muuasep (7') Halu, YTO B 3ABHCHMOCTH OT 
IMCIOTHOCTH Cpefbl TePMHYeCKOe PassOx%RKeHHe PacTBOPOB MepcysbPaTa Mpouc- 
HOAMT JBYMA pa3HbIMM NyTamMu. B HelitpasbHOH Mw WeOUHOH cpeye KHCOpOL. 
APIENIACTCA H3 BOJbI, YTO ObIIO OObACHEHO Pa3PbIBOM MepeKHCHOHK rpynipl c 06- 


|a80BaHveM payuKas-nona SO, : 
$:07 280g ; 2504 + 2H20.—, 2HS0, + 2HO. 
yi! 
2HO' — H20 4 1/202. (2) 


B KucJIoH cpefle npeo6saqaeT KaTanusupyeman H+ peakuua, mp KOTOpoH 
ipynna O—O ue pasppipaetca. Koubtrod u Muauep (21) npegnosoxnsan, 4To. 
peakUMA UeT Yepes MpOMexkYTOUHOe OOpazs0BaHHe MOeKys SO,. OqHaKO B Ha- 
mux padotax (1,1) 6pwio NOKa3aHO, YTO AIA Hee Coee BEPOATHO NpeANONORUTh. 
HAPONHTHYeCKOe pPaciienenne NepcybdaTa NO yKa3aHHOMy BbILlIe MeXaHH3- 
y (1). 

| BsauvMOReHcTBHe NepcyaAbmata c NepekKucbW BO- 
nopoa. Peaxunaz K,S,0,+H,O.-2KHSO, + O, u3syyanacb @penyom (**), 
HpeAMOJIOKUBUIMM Ha OCHOBAHHH KHHETHYeCKHX HCCJeLOBaHHU, YTO Npolecc 
poTekaeT c oOOpa3s0BaHHeM mpomexytTouHOro coemnHeHUA (K,S,Os), (HeOo)x, 
paca KOTOpOrO M OMpesesAeT CKOpOcTb peak. CooOpaxenua o nyTax. 
DAS IORKEHUA STOO MPOMeXKYTOYHOFO NpPOAyKTa BbICKa3aHO He ODIO. 

Mobi usyuusu sTy peakUHIo B CJleLyIOUMX TpeX CHCTeMaX, pa3JIMUAIOLIMX- 
oA MeCTOM WH30TONHOM MeTKH: K.S,O,+H,0.+H.O; K.S,0s+H,0.-+ H.O; 
K,S,O, + H,O,-+ HO. OksumonapHoe KoOHYeCTBO NepeKHcH Boopoya’ nu 
30Horo pacTBOpa nepcybpata, a B HeKOTOPBIX OMNbITaX’ TakxKe) Ha- 
3eCKa KHCJIOTHI HIM WesOuM, HeOOxoNMasd Ja COpasoBanna Ux 0,1 N pacrBopa, 
NOMeCLLAaIMCb B COCY, KOTOPbIH 3aTeM TWLaTeMbHO OOesraxkUBaJIcA, TePMeTHYHO 
3AKPBIBAJICA HW OCTABJAJICA IPH KOMHATHOH Temnepatype Ha Bpems peakuuH. Bui- 
[eIMIOLMHCA KHCMOPOL OTONPAJICA LIA MacC-CNeKTPOMeTPHYECKOrTO OMNpefedeHHs 
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% 

é 
B HeM cogepxanua O!%. VM30TonHbl aHaIM3 OCTaJIbHbIX BeLecTB TIPOBOLMI 
Kak onncaHo B (1): MepeKHcb Bofopoda u MepcybaT passlarasucb, a o6pa 
BaBLIHiicd KUCOpO, akalu3HpoBasicA sHOO HeMocpeACTBeHHO, JIMOO M04 
CoKHraHHA Cc O6e3raxKeHHbIM yruiem Jo CO,; Aa Macc-CMeKTPpOMeTPH¥eCKOrO a) 
J1W3a BOJbI OHA MpelBapuTebHO OOMeHMBaacb c JByOKUcbIO yrviepoga (; 
Kucnopoy, cybbata mepepogusca B CO, npoxatupanuem PbSO, c o6e3raxi 
HbIM YyTJieM. 


Taoauma 
ComepxaHue O*8 cpepx npHpogmHOrO, % 
Ne Bpema, HCXOMHbIC BeLeCTBAa NoJyYeHHbIe BelllecTBAa Karanuzarc 
ombita Hu Bf ee eee 
H,O, K2S203 | H,0 Oz KHSO, 
1 1 0,64 0 0 0,65 —_ _ 
40 0,64 0 0,61 0,01 
2 1 0 0,59 0 —0,01 — — 
40 0 0,59 0 —0,01 0,59 
3 4 0 0,59 0 —0,01 _— 0,1N 
iC 0 0,59 0 0,04 0,56 HCl@y 
J 2 0 0,59 0 0,02 — 0,1N | 
15 0 0,59 0 —0,02 -- H2SO,4 
Ec 4 0) 0 1,0 —0,01 — | 
: 7 0 0 1,0 —0,04 0 
6 2 0 0 1,0 0,08 Bes 0,4N | 
AND 0 0 AAO 0,02 0,01 KOH | 


V3 2aHHbIx Ta6. | BHAHO, 4TO BIE AIONIMHCA KHCJIOPOA MMeeT TOT Ke U3 
TONHbIM cocTaB, YTO HM MepeKHCb BOsOpoya, a UB30TOMHIM cocTaB KHCJIOPO; 
B OucysbipaTte OTBeYaeT efO H3OTOMHOMY cocTaBy B Mepcybate. Kucsops 
BOJbI B peaKIWMH He yUAaCTBYeT, a BbIACIACTCA TOJIbKO M3 HepeKucu BOOpoy 
B mpollecce peakWMM MepeKMCHbIM MOCTHK Nepcysibdata pasppiBaeTca, npHuuE 
H3MeHeHHe KHCJIOTHOCTH Cpefbl B OTIM4HE OT peaKUMUM TepMHYeCKOrO pasJIORK 
HHA BOAHOrO pacTBOpa Nepcybpata He MeHAeT MeXaHH3Ma. 

OxucnmeHHue a3s0THOKHCHAOTOVcepe6pa nepcym 
datom. Mccaemopanve peakiHH OKHCJIeHHA MepcybtpaTOM a3OTHOKHCIJIO! 
cepedpa K,S,03 + 2AgNOs + 2H20—Ag,O2 -+ 2KHSO,-+ 2HNOs uurepe 
HO He TOJIbKO C TOUKM 3peHHA USyYeHHA MyTel pacnafla nepcysbcbata, HO u Wy 
BbIACHeHHA CMOPHOrO BOMpOca O NpHpose OKHCMeHHOrO CepeOpa, OOpasyrouler 
cA B Mpollecce peakIlMH. ITO coeMHeHHe Ha3blBaeTCA MepeKucbio cepeOpa 
ABJIACTCA, MO BSrAQaM OAHUX ABTOPOB, HCTHHHBIM MePpeKMCHBIM CcOeMHeHUE 
(7°), a MO MpescTaBeHHAM Apyrux — BbICIIMM OKUcJIOM cepebpa (1°). K o 
JlaxkeHHoMy Jo 0° pacrBopy MeyeHOro nepcybcata B JerkKol Boe HH OOBI 
Horo Mepcybpata B TAXeOKHCOPpORHOH Bose MbI JOOaBAIN a30THOKNCI 
cepedpo. Pacrsop Oypea, 43 Hero MocTeneHHO BpIMalal YepHpi ocaqoK mepeKk 
cH cepeOpa, KOTOpPBIM OTPHISTPOBbIBAJICA, MPOMBIBaJICA HeOOJIbINMM KOIMYeC 
BOM JIe¢MHHOH BOJb HM BbICYWIMBaJICA pH KOMHATHOM Temnepatype *. Haxoy 
UlMiica B PuIbTpate Oucy Abia OcaxK Jaca aSOTHOKUCIEIM CBHHUOM. Kucsops 
MepeKHCH CepeOpa BbINeIAICA MpH HarpeBanuu ocaqka B Bakyyme Jo 140 
Cojep»xaHue! O1*® B cymbibare onpeletasocb, KaK ONHCaHO BBIILe. 

B cepHu OMmbiToB, B KOTOPbIX Boga Oniia OGoranjena O18 na 0,98% (3mecb, x: 
M lanee, COMep»xKanve TAKeOFO M30TONAa KUCJOposa yKa3blBaeTCA B Mpoleurs 
CBepX MpHpofHoro), KUCOpox Mepekucu cepeOpa cogepxan oT 0,99 no 0,93 
O'*. Bucyspar B STHX OMbITaX OKa3aJICA TAKUM Ke, KaK HM Mepcysbdar, T. 
aerkum (0,03—0,01%O1). B ompirax c mepcyabpatom, meyenupm 0,60% O! 


_., ™ AvaiM3 ToKa3a1, 4TO B MOYYeHHOM TAKUM 06pa30M OcamKe comepxKamocb oKoNO 40 
mepekucH cepeOpa (onpezenenue MpoBokumoch foqomeTpHyecKHM MeToyom) (7), OcTambH 
YacTb OCaNKa cocTosla M3 OKHCH cepeOpa UH Cysbara. 
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KCOPOA NepeKucu cepeOpa Opi erkHM (oT 0,01 yo 0,02% O18), a 6ucyabcat 
AxKeNbIM (0,60—0,54% O18), 

V3 mpuBefeHHbix JaHHbIX CJleqyeT, YTO OKHCIeHHe CepeOpa MponcxoxUT no 
€KTPOHHOMY MexXaHu3my Oe3 TlepeHoca KHCJlOposa, TaK UTO MepeKHCHIM MoCc- 
1K He llepeMelijaeTca B Mpollecce peakWHH k cepeOpy. Sror daxr orBepraeT 
\MH M3 AOBOZOB B NoMb3sy Bsrvisga Ha AgO, Kak Ha HCTHHHOe NepeKHCHoe coe- 
WHeHHe H slyulle corjacyerca Cc NOMYYeHHbIMM JpyrumMu mMeroyamu (1°) noKa- 
bresibcTBaMi TOrO, UTO TaK Ha3bIBAeMaA NMepeKUCb cepeOpa He ABJAeCTCA HCTHH- 
IM M€PeCKHCHbIM COeHHeHHeM. 

MKUcHenuve conmeh ABYXBANCHTHOTO MapraH iia. 
PH KMIMAYeEHHH PaCTBOpa cole ABYXBaJIeHTHOTO MapraHlla c NMepcystbdaToM 
iwensetca ocafok H,MnO,: MnCl, + K.S,0, + 3H.O = H,MnO, + 

i 2KHSO, + 2HCI1. Tlepekucb Boxoposa B WenouHOH cpeke Take OKUCIAeT 
(YXBAJCHTHDIN Mapranell JO YeTbIPeXBaJIeHTHOPO. 

PacTBopbi Nepcyibata H COM MapraHlla, B KOTOPHIX Onl momMeyeH O28 

100 NepcysIbaT, HOO BOJa, CIMBaIHCb MU KHNATHANCh O—10 mun. Buinapwnit 
ayqok H,MnO, otdyibTpoBbiBaJiCa, MPOMbIBaJICA JerkOH BOOK U BEICYLUIMBaJICA 
yw 150°. Kucnopoq 43 Hero BBIleIAJICA Mp HarpeBaHHuH B BaKyyMe’ JO 
)0—700°. B cbusbtpate ocaxkasca cysbipaT cBuHIa. 
|B ompirax c MeyeHpim nepcysbdatom (0,60% O18) o6pasyromasica H,MnOs 
tba serKkou (0,04—0,02% O18), a 6ucy beat TaxKerEIM (oT 0,60 Jo 0,55% O18). 
ONbITaxX c BOZO, oGoramjeHHOH O18 Ha 0,97%, OucyabdbaT Oni smerKuM 
,03—0,01018), a H,MnOs taxenoh (0,65—0,60% O18). Conepxanne O18 
iPHbie Ha 7/5, YEM B HCXOJHOH Boe, OObACHAeTCA ObICTPbIM OOMEHOM OJHOrO 
CMOPpOAHOTO aTOMa rWpaTHpOBaHHOK ABYOKHCM MapraHlia Cc BOZO BO Bpema 
NOMbIBAHHA ocayKa. J[ONOJHUTeJIbHBIC OMbITHI WOKa3aJIM, YTO BOOOMLE OOMeHH- 
ACTCH TOJIbKO OMMH H3 TpeX KHCOpOAHHIx aToMoB H,MnO;. O6mex 6oubuiero 
Cjla ATOMOB He OblJI HalieH Jake Np KHMAYeHHH OCaKa C BOLOM Ha MpOTAxKe- 
MM HECKOJIbKHX 4acoB. Ecau rupaTHpOoBaHHYI0 ABYOKHCb MapraHlla, KOTOpy1o 
DaBUJIbHeH H300paxKaTb dopmysion MnOs -HeO *, nomyueHHyto B OMbITe c Meye- 
DM BOON, MPOMbITb He OObIUHOM, a TARKEJOKUCOPOAHOH BOOK, TO ee H30TON- 
pit cocTaB (0,91 %) mpakTHuecKH He OTMUaeTCA OT H3OTOMHOFO CocTaBa HCXOJ- 
OH BOJIbI. 

Takum o6pa30M, KaK H B MipedblymehH peakUMH, OKUCeHHe NepcyiLpaToM 
/POMCXOJLMT He MyTeM MepeHoca KHCOpOa NepeKHCHOHK rpynpl, a M0 3IeKTPOH- 
joMy MexaHu3my. Kucsiopoq K OKHCJISe€MOMY BelecTBy MepeXOJMT H3 BOI. 
| IIpu oxucmeHuu wesouHoro pacTBopa cyJibdata JByXBaJIeHTHOrO MapraHita 

MKCIOKUCOPOLHOH NepeKucbio BOLOpPOa B JerKOM BOe Obl NOMyYeH ocayoK 
nO, -H,O c mpupostHEIM coflepxaHveM KuCOposa. CreloBaTesIbHO, OKHCIeHHE 
yXBaJICHTHOFO MapraHlla NepeKUcbio BOLOpOa B WleOUHON cpele NpoucXOLUT 
lo TOMY 2%Ke MeXaHH3MY, 4YTO H OKHCJeHHe NepcybPaTOM, B MpOTHBOMOJIOK- 
OCTb BCe€M JPyrHM, paHee M3YYeHHbIM peaKIHAM, Pe OKMCJIeHHe NepeKHCbIO 
ofopofa MpOvcxoZuT WyTeM MepeHoca MepeKucHoro KuCOpoga (1). 

Oxucnweuunecyuabduga cBuuta. Ilpu BsanmojeltictBun pactBo- 
a nepcysbiara C Ppa3MeJIbYCHHBIM MOPOWIKOM cyJIb@ua CBUHIa MpOUCXOLUT 
eieHHoe OOpa3s0BaHne cyJibtpata CBHHIa HW BbIJeIAeTCA SJIEMeHTapHan cepa 
9920, + PbS—-PbSO, + K,SO, + S. 

Mop JelicTBoBaJIM Ha CBEXKeMpHFOTOBJIeHHbIH Cy Ib(UA CBUHIa JIErKHM MepcyJIb- 
ATOM, PACTBOPCHHbIM B TAKEMOKUCOPOLHOH Boge. Pacrsop c ocakKoM 160 
(arpeBasICA OKOJIO AByX 4YacoB Jo 60°, HOO OcTaBasICA Ha CyTKH Ip KOMHAaTHOH 
emnepatype. SatTem oOpa30BaBlIMlicA cyJbaT cBMHIa OTPMIbTPOBLIBAJICA, 
| HAXOJALLMHCA B (pUJIbTpate cysbat KaIMA OCaKLasICA ASOTHOKUCJIBIM CBUHILOM. 
Jeamku cyibcbata CBUHIa pas/iaraliuCcb HM aHasIM3MPOBAaJIMCb KaK ONMCaHO BBIILIe. 
TsoTronHbii coctaB Kak cyJbibatTa CBUMHIMa, Tak H Cy JIb(baTa KaJIMA TaKOH Ke, Kak 
[ B HCXOJHOM Mepcysibpare, T. e. IpHposHDI. Kucsopoy BosbI B MpOLyKTbI peak- 


* HepaBHoleHHOCTh KHCJIOPOAHBIX ATOMOB THpaTHpoBahuoh ABYOKHCH MapraHta Obisa 
CTaHoBieHa HM ApyrumMu metogzamn (18), 


O TAH, vr. 129, Ne 6 : 1337 


uu He Bxoqur. V3 nowyyeHHEIx JaHublx cleqyeT, YTO NepcybpaT OKUCIAC 
cybpu CcBHHIA MO S/IeKTPOHHOMy MexaHH3My 10 9JIEMeEHTapHOH ceppl * 

Tlaa nokreepxJeHuA STHX NpecTaBJIeHHH MbI MpOBeJIM ONbITHI C cy Ibpugo 
CBHHIa, MCYeHHBIM payMoakTHBHOH cepou. Jia ero NomyueHun H,S** npony: 
KaJICA B PaCTBOP a3O0THOKHCJOrO CBUHUAa, MpeqBapHTesIbHO OCBOOOXJCHHBIA ¢ 
KucloOpona. 

OnbiTbI IPOBOAMJICh B TeX 7Ke YCIOBHAX, UTO H C TAXKEJIBIM HSOTONOM KHCOP( 
ja. Tlocne peakuwu ocagoK, cokepxamiui oOpasopaBliniica cyibaT CBMHD 
M cepy HM HenpopearMpoBaBlini Cybpu CBUHIa, OT*PHIbTPOBbIBAJICA. Haxogs 
UMiica B PUIbTpate cy bat KasA OcaxKacA XJOpucTEM Oapvem. Ilia ory 
J@HHA QICMeHTapHOK Cepbl OT CyIbPusa U CysMbiaTa CBHHIa OHA pacTBOp AAC 
B OCH3OuIe H 3aTeM H3BeKalaCb BbIMapHBaHveM OeH30/IbHOrO pacTBopa. Cy 
(bat CBHHIa OTIeANICA OT Cybiua pacTBOpeHHeM NepBoro B H3ObITKe alleTal 
aMMOHHA Tp KHMAYeHUM HM 3aTeM OCaKaIcA B Bue BaSOy. PanwoaKTHBHoc! 
ocakKOB Ompesesssacb C MOMOMIbIO TOPUOBOTO CueTUHKa OOBMHBIM ci0cobo 
c Hapeckamu B 10 mr. Baio waligeno c ToUHOcTbIO -+5%, UTO yJeubHad aKTHI 
HOCTb BbIMAaBWel Cepbl PaBHa YJeIbHOM AKTMBHOCTH Cepbl H3 HCXOAHOFO cybLp 
la cBuHia. OOpasoBaBllulica B pesyJibTaTe peakWMU CyJb*PaT CBHHIMAa HM Kas 
Kak MW MCXOMHDI NepcybibaT, HeakTHBeH. OTH JaHHbIe NOATBep*KAaloT, TO Mef 
cybat OKUCIAeT CybMA CBHHWAa TOIbKO JO aIeMeHTapHOH ceppl (a He A 
cysbibata) 110 9JIeKTPOHHOMY MeXaHH3My, a cysIbtaT CBUHIMa WeHKOM OOpasye 
cA M3 pacnayatouleroca Mepcy bara. 

Takum 06pa30M, OKHCcJIeHHe MepcyJIbaTOM B OTM4He OT OKMCJIEHHA Tepe 
KHCbIO BOJOpOAa BO BCeX H3YYCHHBIX PeaKIMAX COMPOBOXAaeTCA PaspbIBO: 
cpa3u— O — O — u mponcxoguT MyTeM MepeHoca QJIEKTPOHOB, a He ATOMOB KHC 
JOposa OT OKHCIMTeIA K OKHCJIA€MOMY BeLIeCTBY. | 

AstTopp Bplpaxkaior OsarogapHoctb A. II. Tloremcxol, 9. T. Beceson | 
T. A. BoBk, NpHHMMaBLIMM yUacTHe B BHINOJIHCHHH OTJEJIbHBIX YacTeH STOr 
MCCIeIOBaHHA. | 


VWucrutyT cbusnueckol XHUMHH Tlocrynuso 
Axajemuu HaykK YCCP 5 IX 1959 
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* o e 
* B ormuune OT STOH peakIIMH HaMH ObIsIO HaliqeHO, uTO MepeKHCE BOLOpOa OKUCAA 
CyIb@wy CBMHUa MO CysbiaTra c MepeHocoM kKuCTOposa. 
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Aornagesr Akagemun nayr CCCP 
1959. Tom 129, N 6 


PHSHIECKAS XHMH fl 


C. ®. NAJIBIYEB, C. B. KAPMAYEB » JI. J. FOWIMHA 


OB OJHOH 3JIEKTPOXHMMYECKON WEMH C TBEP]bIM 
IJIEKTPOJIUTOM 


(/Tpedcmaeaeno, axademuxom A. H. Ppymkuneim 16 VII 1959) 


TaepApli OpoMuy cepeOpa ABJIAeTCA MpakTH4ecKH YHCTO HOHHBIM MpOBOJ- 
KoM (7). OfHakO B aTMocdepe apoB 6poma ero MpoBOMMOCTb B HECKOJIbKO 
#3 BOSPacTaeT, OYeBHAHO, 3a CYeT NOABJICHHA 3/IeKTPOHHOH rpoBOMMocTH 
pouHoro xapaktepa (*). Ilo Mepe noBpnuenua TeMnepatTypEI LOA BIeKTPOH- 
/{ MpOBOAMMOCTH Maaer, HM UupH 200° ona cocraBaser yxe oKono 17%(°). 
|B cBxa3H c U3JIOXKeHHBIM HaM MpecTaBusvlocb MHTepeCHbIM MCC/eLOBaTb 
MIlepaTyPHylo 3aBMCHMoCcTb 9.7.c. Wem Ag/AgBr(tB)/Bre, C. Ham usBecrHa 


7, OAHa paOoTa Mo sTomy noBofy (4), B KOTOPOH H3MepeHHA IMpOBeeHbl 
'CPaBHHTeJIbHO Y3KOM TeMMlepatyp- 


MM wWHTepBale (203—407°), xKpo- G | 
p TOrO, B STO paOore OblIH Nowy- 


Jib T10xXo BocmpousBogumple pe- 4” 
lmbTaTol. Hamu u3mepena 9.0.c. § 
casanHol Wenn Gonee TuaTembHO BOS 
(TepBayle TeMMepaTyp OT KOMHaT- «J& 
bit No 421°. $ 


ONeKTPOXUMMYeCKAad AYeliKa Iped- 
aia COOOM WHMHAP, cipecco- = &4_—-/ aa gang 950 400 
HHbIM U3 Opomuya cepeOpa. B o4nH 
pel, ero Oblia 3ampeccoBaHa cepe- Puc. 4 
)AHAaA TIPOBOOKAa, CJY*KMBUIAA Cce- ; A 
POPAHbIM 3JIeEKTPOJOM, a B Apyrok — yroJIbHbili uiTKpr, ABJIABLUMMCA 
POMHBIM 3eKTpoyoM. Sluelixa nomemlalacb B U-oOpasHoH TpyOKe M3 Ty- 
aBKoro crekia. Kontakt oT yroJlbHOrO WITHTa BbIBOAMICA Hapy*Ky 
DH YOMOLM MMlaTHHOBOli mpoBomoKH. Bo BpeMs M3MepeHHH K ANCHKe 
DAaBaicaA ras000pasHb OpoM H3 CielHaJIbHbIX UCMapuTeJen. Ero Temlepaty- 
A OblJla IIpH 2TOM OIN3Ka K TeMmepatype a4ueHKu. IIpu padounx pee 
sme 60° jaBmeHue OpomMa Ha suelikoli Obwio paBHO aTMociepHoMy. 11pH 
pee HH3KHMX TeMMepaTypaX OHO PaBHAJIOCb MaBJIeHMIO HaCbILLCHHBIX MapOB 
)OMa IIpH KOMHaTHOM Temmepatype. Pe3yibTaTbl MocIeqHUX H3MepeHHH Iepe- 
ATbIBAIHCb Ha aTMocdepHoe AaBseHHe Opoma. 

Bpomuy cepe6pa mpuroropiaicd HaMH 3 XHMMYECKH YHCTbIX ee 
(uTpaT cepeOpa u Opomuctsili Kanuli). VismepeHua 9.0.c. NPOWSBORHAM OObIM- 
bIM KOMM€HCalLHOHHbIM MeTOJOM. ” 

PesyIbTaTbl U3MepeHHli 9.J.c. aAveHKH Ag/AgBr(rB)/Brz, C c Deen 
4 TCPMO-9.J.c. Mapbl mulaTHHa — cepeOpo NpefcTaBseHbl Ha PHC. +. ee 
rO B HHTepBawie Temmepatyp oT 110 no 421° skcMepHMeHTaJIbHbIe TOUKM XOPO : 
KabIBaloTCH Ha MIpAMYIO, KOTOPAad OMMCHIBaeTCH IMINMPHYeECKUM ypaBHeHHe 


E = (1,1518 — 0,493. 10°°7) + 0,0017 s. 


CormacHo (°) 9..c. Halle t4¥eHKH, HO C 2%KHAKUM Opomujlom poe co- 
raBJISIeT IPH TeMMepatype MlaBseHuA OpoMusa cepedpa (434°) 0,80 B, Jui 
rol 2K TeMIMepaTypPbI MO TOAbKO 4TO MIpHMBeAeHHOMY YPaBHEHHlO MoJyuaeTCs 
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0,8033 Bs. YqopmerBopHTedbHoe COBMaeHve STUX BeIMYMH NOATBEpx*KAaeT M1) 
BUJIbHOCTb HalHX H3MepeHHii, a TAK%Ke YKa3bIBaeT Ha TO, UTO B TBePOM Opon 
je cepeOpa, BO BCAHKOM CJIy¥ae OKOJIO TOUKH efO NWaBJICHHA, 9.71.C. oTBeué 
YHCTO HOHHOMY XapakTepy ero MpOBOAMMOCTH. | 

TepMoyuHamnyueckHe pacueTbl, OCHOBaHHBIe Ha aHHBIX (°,”), DaloT AA : 
9.1.c. 0,9904 s. TIpu axcrpanousun xe mpsamol puc. | Ha 25° sieKTpoxBHA 
wand CHa nomyyaerca paBHol 1,0049 Bs. CopnameHuve MexKy STHMH BeIMUHHA 
cylelyeT CUHTATh YIOBJIETBOPHTeJIbHbIM, TAK Kak pacxormeHHe B 14,5 MB MO* 
OTHECTH 3a C¥UeT HETOUHOCTH IKCTPaNOJIAWHH B WMPOKOM HHTepBaJle TeMNepat 
(or 110 qo 25°). Bce sto roBopuT 0 TOM, 4YTO B HHTepBasie TeMNepaTyp 420—1 
W3MepeHHad HaMM 9.]..c. BeleT CeOA Tak, Kak €CJIM Obl 9/IEKTPOHHAA MPOBO) 
MOCTb B TBepOM 6pomuje cepeOpa B 9THX YCJIOBHAX OTCYTCTBOBAAa, XOTA, kK 
yKasbiBaJlOcb Bbillle, Jaxe upu 200° aieKTpoHHaxH MpOBOAMMOCTb COCTAaBI 
ene 17% or O6tleH MpoBoAHMocTH. 

Vismepenas Hamu ripu 25° BemMunHa 9.).c. cocraBada 0,944 B, B TO Bpe 
Kak TepMOJ\MHaMHyecKoe ee 3Ha¥eHHe paBHO 0,9904 B. B armociepe Hacbilik 
HbIX apoB 6poma mpu 25° npoBo_NMocTb 6pomuya cepeOpa npumepHo B 10 
IIpeBbILaeT ETO MPOBOAMMOCTb B OTCYTCTBHe NapoB Opoma. B cBa3H C STHM M3l 
peHHoe mpu 25° B armocdbepe Opoma 3HaueHHe 9.J.c. Hallie AYeHKH JOJDKHO Obi 
Obl coctaBiaTb 0,1 or cooTBeTrcTByIomleH TepMOAHHAMHYeCKOH BeJIMUMHBI, T. 
0,099 B. 

ComHeHHH B TOM, UTO YBeIH¥eHHe MpOBOUMOCTH OpoMHJla cepeOpa B aT 
ccbepe mapos 6poma OG6ycJIOBeHO NOABJICHHeM 3JIEKTPOHHOM MpOBOLMMOCTH, Ob 
He MOXKeT, TaK Kak 3TO OBO JOKa3aHO HAMM MYTeM H3SMepeHHsA UNCe NepeHc 
B TBeplOM Opomujle cepeOpa, HaxoAlleMcaA B aTMocdepe napoB O6poma. M3me} 
HUA ObWIH MpOBeeHbI OOLIYHBIM JIA TBepAbIX 3/IeCKTPOHTOB MeTooM. Uxne 
mepeHoca HOHa OpoMa OKa3aJlOCb PaBHbIM HYJIO, a YHCIO MepeHoca HOHOB cepeb 
6bII0 B Mpezenax or 0,03 qo 0,05 (20°) u or 0,06 go 0,11 (93°). | 

Jia OObACHeHHA TaKOTO MOBeeHHA 9.].c. Hallie A¥ueHKH MpOH3BeeM 
pacuet. OueBHqHO, BHYTPH TBepyoro Opomusa cepeOpa OyeT MMeTb MECTO Tf 
J\MeHT KOHICHTpalluu pacTBOpeHHOrO Opoma, a CJIeEOBaTeJIbHO, HW rpawveHT KC 
WeHTPalMu ALIPOK, KOTOPHIM BLISOBeET NOABJICHHe PpakWeHTa 3JIEKTPHYECKOLO I 
TeHiMasa. JIA MokcueTa NocJeqHero MbI BOCHOJIbSYeMCA MeTOaMu TepMOLHI 
MHKH HeoOpaTuMbIx Mpolleccos. 

B Hallux yCJIOBHAX B TBeEPpOM OpomHge cepeOpa GyAyT CyULeCTBOBAaTb CJ 
Aytolllve KOMINOHEHTHI: HOHBI CepeOpa (Ag+), HOHbI Gpoma (Br-), MoNO*KUTeIb 
3ap AXKeCHHpIe AbIPKH (O). OGosHauHM uepe3s J C COOTBeETCTBYIOULUM MHeKC 
MOTOKH YKa3aHHbIX KOMNOHEHTOB; J Oe3 MHJeKCa — NOTOK 3eKTPHUECTI 
p+ SJIeKTPUYeCKHH NOTeHUMa; pf) — XuMMYecKUM NOTeHUMA pasIMYHEIX KC 
nmoHeHToB,; / — nocTosHHyIo Mapazes. 

SanucpiBaeM (PeHOMeHOJIOrHueCKHe ypaBHeHHA JWIA YKa3aHHbIX MOTOKC 


Tagt = — Ly grad tag+ — Lip grad wp-— Lys grad uw, — Ly, grad 4, 
| fa = —— Ibex, grad Agt — bona grad (4 Br- = (Ee. grad Ao = be grad d, 


be = i ba grad (LAgt fare ee 5 grad ABr- as ais grad [40 — (een grad d, 
I = — Ly grad pagt — Lye grad upr-— Lag grad pw, — Lag grad ¢. 


B ypapyennax (1) > BplpaxkaeTca B BOJIbTax, NOTOKH Tagt, Ipr- u I, 
B TpaMM-9KBuBasieHTax, J B KyJIOHAX Ha KB. CaHTHMeTDp. 


Jaa Koappunnertos Oxsarepa L mMoxKHO ganucaTb Cne_yiomlue o4eBHaA 
COOTHOLMECHUA: 


t x t x 
Agt™ . Br- 
Ly = ly Loy = Ly = — —; beat Ree Ly =a 


b *—NO/HAA yebHaA NPOBORUMOCTb TBEpO coum. 


B ycuopuax craumonapHoctu J = 0. U3 sroro ycnosua, npeneOperan 3a- 
IMMOCTbIO XHMHYCCKHX MNOTeHIMaIOB MOHOB cepeOpa H OpoMa oT pacrTBe- 
HOrO B COJIM 6poma, nosyuum 


Fdg= —{t.du., (3) 


» f,— ucO MepeHoca AbIpoK. KonuenTpauio AbIpOK B KaxKOM ceueHHH 
Pphoro 93/eKTPOJMTa MOXKHO CUYHTaTb MPONOPWUMOHAabHOH KOHILeHTpalnu 
TBOPeHHOrO OpoMa B 93TOM ceyeHHH. Ecsm pacTBopbl Opoma u JbIPOK 
pomuye cepeOpa cuvTaTb UpeabHbIMu, TO du, = dup; Orca 


F db = —1tdupr. (4) 
9.4.c. HameH auelikH E MoxkeT ObiITb 3amucaHa cuemyiouluM O6pa30M: 
EF = — Br — Ag + PagBr + ve (Dag ai der). (5) 


Bocnowb30paBuiucb (4) u (5) MH onpememMB xuMMUecKHH MOTeHIMal pactT- 
peHHoro OpoMa OKOWIO cepxSpaAHOrO 9eKTpowa U3 paBHoBecua Ag + Br 
-AgBr, nomyuum 


EF = (1 —?,) (— per — Pag + Pager); (6) 
€Cb £, —.cpeyqnee 3HayeHHe UNCJIa mepeHoca Ubi pOK 38anvHIweM B Bue 
Ag 
it aading 
eG ey (7) 
ba : — ee 


mekcpt Ag u C yka3bipaloT, YTO 3HaYeHHe COOTBETCTBYIOUIeH BeJIMUHHEI Ge- 
TCA BOJIM3H} CepeOpAHOrO WIM yroubHOrO 2IeKTpona. 

OueBru HO, 
0,C, 
heitie VoCo + %; ? (8) 
ecb U, U C,— NOABHKHOCTh H KOHIEHTPauA AbIpOK; x; — WIeKTPONpoBoL- 
Tb, OOYCAOBJCHHaA MOJBHXKHOCTbIO HOHOB cepeOpa u OpoMa. 

V3 (7) u (8) nomwyuaem, cunTad pacTBOp JbIPOK B KpHcTase HeaJIbHbIM 


A 
mpeneOperan v,C,*© mo cpaBHeHuto c x: 


a UV, Goat x; 
= e x; 
bs a ce , (9) 
8 Che 
TIpu 200° (°) 
i gr, 
aca ay) |? 
Xi 
Orcioja 
z 0.08 
i,=——- 
Ge 10) 
Ig ay ( 


Ucxoma u3 TepMOAMHaMHYeCKHX JaHHbIX, MOXHO OMCHHTb WaBeHHe ras006- 
3HOrO 6poMa B paBHoBecHH Cc cepeOpom. KoullenTpalua OpoMa B TBepAOM Opo- 
ile cepeOpa MpomopunoHabHa KOpHIO KBapaTHOMy M3 AaBseHHA ras000pa3- 
ro Opoma (*), a KOHWeHTpallMi0 [bIPOK MOXKHO CUUTATb B UMCTOM OpoMHe Ce- 
Opa MponopunoHabHOH KOHUeHTpalluM pacTBopeHHoro Opoma. 
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« Cah Age 
V3 atux coo6paxenuli nonyyaerca C,/C.* = 10", rae n= 20—30. O| 
cioa t, OKa3bIBaeTCA CTOJIb MaJIbIM, UTO G6e3 CY[eCTBeEHHOM OIUMOKH MO%K)] 


cuntaTb ft, = 0. 

Bauskuli kK STOMY pesyuibTaT mowyyaetca u mpu 100°. IIpu temneparypi 
Bbule 200° ¢, Takxxe 61M3KO K HYJIO. TakuM OOpa30M, B HHTepBasle TemMMepaty| 
or 100 qo 434° naa seKTpoxuMHuecKas IWenb BefeT CeOH Tak, Kak eCJIM C 
MIPOBOAUMOCTh 3JIeKTpOUTAa Oblla YHCTO MOHHOFO XapakTepa. | 

Belinunrep (*) CKOHCTpyHpOBaJI MMHHATIOPHbIe SJIEMeEHTHI, Y KOTOPbIX OJMI| 
W3 QJICKTPONOB ObWI cepeOpsAHDI, a BTOPOl Opomupiii uu Hogupii. To, yro mi 
JOOHbI€ SJIEMEHTHI JeCHCTBYIOT HM NOKa3bIBalOT OJIM38KHeE K TePpMOAMHAMNYeCKI 
3HAYCHHAM BeJIMUMHBI SJICEKTPOABUXKYINUX CHI, OObACHAeTCH M3JIOXKCHHBIM 
BbIIle COOOpaxkKeHHAMH. 

OuepuqHo, OMMCaHHBIe 3[eCb 3aKOHOMePHOCTH MOryT HMeTb MecTo HB ps} 
Jpyrux MOQOOHRIX cJIydaes. | 

CyvTaeM CBOHM MPHATHbIM JOJITOM BbIPaSHTb OslarofapHOCcTb akajleMUk 
A.H. ®pymkuny 3a o6cyxjleHHe pe3yJbTaTOB HacTOAUeH padorsl. | 


Vuctutyr 93uiekKTpOXHMHU Tloctynuao | 
YpambceKoro pumnana AKawemMHu HayK CCCP 15 VII 1959 | 
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Aornags Akagemun nayr CCCP 
1959.| Tom 129, Ne 6 


PHSHTECKAA XHMH A 


E. E. CEPAJIOBA, C. H. KOHTOPOBHY wu akayemux TW. A. PEBHHJIEP 


OCOBEHHOCTH KPHCTAJIJIM3ALMOHHOrO 
#eTPYKTYPOOBPASOBAHHS TPH FHAPATAIKMOHHOM TBEPJEHWH 
OKHCH KAJIbBUUA 


| XOTA PHpaTallMOHHble CBOHCTBa HeFallleHOli U3BeCTH U3BeCTHH! y2Ke OKOJIO 
Q mer (*), MexaHu3M UNCTO rH[paTaMOHHOrO TBeEpAeHUA OKUCH KaJIbIIMA H3yYeH 
ie HefocTaTOuHO MOVIHO. 
IIpu uccieqoBaHHH KHHETHKH TepecbillleHuA B pasOaBJICHHBIX CycneH3HAx 
[aO Opllo ycTaHOBJeHO HaJIMUHe MOCTOAHHOTO YpOBHA MepecbileHHsaA, KOTOPbIIt 
MO2%KHO PaCCMATPUBaTb Kak MeTacTaOWJIbHY!O PaCTBOPHMOCTb OKHCH KaJIbuuA (*). 
polece ruyparawunu CaO, Kak uM Apyrux ruypaTalMOHHbIX BAXKYLULUX BeLLecTB, 
‘BOMMTCH K pacTBOpeHHio wcxosHOH CaO u_ BbIKpMCTaIM30BbIBaHHI0 . H3 
POpasylolleroca NepecbillleHHOrO pacTBopa ruypata Ca(OH)s. Oranuntenpuolt 
bCOOCHHOCTbIO OKHCH KaJIbIMA ABJIACTCA OFPOMHAA CKOPOCTb ee pacTBOpeHHUA, 
BASAHHAA C OUCH OOJIbIOH yebHOM MOBepXHOCcTbIO COBUHOK CaO, nowyyato- 
melica o6%urom CaCO3; B OTHOCHTeIbHO MATKHX TeMMepaTypHbIX YCJIOBHAX. 
i{3yuenve ruf{paTalvOHHOTO TBepeHHA YMCTOH OKMCH KaJIbILMA pelcTaBssaer 
[BHAUMTeJIbHbIe TPYAHOCTH H3-3a OobUIOrO TenOBoro sddpexta peakunu. Tipu 
IH3yYUeHHH %e TBepeHHA M3BeCTKOBO-MecuaHbIX cCMeceHi Ha THApaTallMOHHoe 
irBep enue CaO HakJlafplBaeTca Mpollecc rHApocuAMKaTH3 aH (*), OCOMRKH AML 
IM3yueHve THApaTaWMOHHBIX CBOHCTB OKHCH KaJibllHa. 
| B gaHHon pabore Aid M38y4eHHA Mpollecca CTpyKTYPpOOOpaso0BaHHA HCHOJIb30- 
®aJIMCb CYCHeH3HH, COJepKalllMe MOMHMO YMCTON OKHCH KaJIbUNA GOJOE KOWIU- 
HECTBO MHEPTHOFO HaMOJIHUTeIA, YTO MOSBOJIHJIO, BO-NepBbIX, YBCJIMYHTb BOJO- 
{M3BECTKOBOe OTHOIMeHve 6e3 pacclaHBaHHA CHCTeMbI HM TEM CaMbIM 3aMeJVIHTb 
Inpollecc crpyKTypoo6pa30BaHHA UH, BO-BTOPbIX, YMeHbLIMTb pasorpeBaHue 06- 
|paslos. 
| B xauecrBe WHepTHOro HanOJHUTeIA NPMMeHAJICA UMCTHIM KapOOHaT KaJib- 
IMMA C YCMOBHOM yJeubHOM MoBepxHocTbIO 2000 cm”/r, ompeyeseHHOH Ha mpHOope 
Topapopa. Takoli HanoJIHuTesib He JlaeT TBEPACHHA B CMeCH C PHAPOOKHCbIO 
KaJIbIMA B OTCYTcTBHe COz W NpakTHYeCKH He BJIMAeT Ha pacTBOpHMocTb CaO u 
a(OH)s u3-3a Maslow BeMUYNMHbI COOcTBeHHOM pacTBopumocTH. Jin XapaktTepn- 
CTHKH MeXaHHuecKHX CBOHCTB KOHICHTPpHPOBaHHbIX CYCHeH3SHH MpuMeHsAJICH 
MeTOJ, H3MepeHHA IWJiacTHuecKOH MpOuwHOCTH KOHMYeCKHM IilacroMerpom (°). 
O6pasubl XpaHUJIHCb B IKCHKaTOpe Ha HACHINLeEHHEIM pacTBopom Ca(OH).s u He 
UpeoxpansAsucb OT JeHcTBUA yIveKHCJOrO rasa BO3AyxXa, TaK Kak CMelMaJib- 
HbIMM OMbITaMH ObIJIO WOKa3aHO, YTO B TeUeHHe HECKOJbKUX YacoB CO2 Bo3syxa 
MIpakTHYecKN He BJIMAeT Ha MPOUHOCTb CTPYKTYPbI TBEPHeEHHA, eCJIM N3MepeHUA 
MpOBOLHTh Cc MOrpyxkeHHeM KOHYca IwlacTOMeTpa Ha TlyOWHy He MeHbILIy10 
3—5 mm. CxopocTb rufpaTaluv OKHCH KaJIbUuA OMpeeaacbh B KaJiopHMeTpe 
¢ aBTOMaTHYeCKH perysupyeMoli aluaOaTHYecKOH OOoNOUKON (°), MOsBOMsIOMeH 
CJIELHTb 3a MpomeccoM rupaTalu OKUCH KaJIbILMA B TeYeHHe HECKOJIBKHX YaCoB. 
Ha puc. 1 mpeqcraBneHa xapakTepHad KMHeTHKa KPUCTaJM3allMOHHOTO 
CTpyKTypooOpas0BaHUsA B CyCHeH3HAX, comepxamNx 25% CaO u 75% CaCOs, 
HM OMpefeieHHad MapassesbHO CKOpOCcTb THApatawun (NO TeMJOBbIeNeHHIO) 
CaO B 9THX cycneHsuAx. Beseq 3a pe3KUM yBeJIMYeHHeM MacTHYeCKON MpOuHO- 
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CTH, CBA3AHHbIM C BbIKPHCTAaJJIH30BbIBaHHeM ocHoBHoH uactu Ca(OH)e, Hi 
6mojlaeTcd cia MpOUHOCTH, HayHHalOlMHicH ele JO OKOHYaHHA THApaTall 
okucn Kasbuua. Ipu B/T=0,4 (puc. 1 A) cay npounoctu CMeHAeTCA ee Hap 
CTaHHeM, 3aKaHUMBaloUMMCA K MOMeHTY MOJIHOK rHipaTalnn CaO. 

Hasuune casa mpouHocTH B Mpollecce TBepMeHHA yucToh CaO oTmeyaoc 
panee [. H. Jlorruxospm (°), CBxASbIBaBLIMM ero C yBeJIHYeCHHeM PacTBOPUMOC] 
Ca(OH)2 mp yMeHbUIeHHU TeMMepaTyPbI oOpasila Bese, 3a TeM, Kak OHa JK 


CTHIHeT M@KCUMAJIbHOL BeHUMHEI B PesYJIbTaTe TenJOBOrO SiekTa peakUHl 
Ha puc. 2 npescraBieHa KHHETH 


to KI/cm? KPHCTaJIIH3alMOHHOTO CTpyKTy pooop 
Lee 30BaHHA H W3MeHeHHe TeMMepaTyPpbl 
oOpa3llax, TBepJeBWIMX B Ppa3JIMUHb 
TemiepaTypHbIX ycloBuax. Ileps 
MapTua o6pasyop (a) TBepfeua 
OObISHEIX YCJIOBHAX; BTOpad (6) — 
yCOBHAX OOpaTHOrO XOJa TeMMepaTy 
PbI B OOpa3uax HM TpeTbs (6) WapTHA 
B U30TepMMYecKHXx ycuioBuax. M3 pucy 
Ka BHLHO, YTO Ca MpouHOcTH MMe 
MeCTO BO BCeX TpeX CJlyuadX HHe 3aB 
CHT OT H3MCHeHHA TeMMepaTypbl OOpas 
ua. IIpuunn, o6ycuIOBIMBaIOWUX Nae 
HHe MpOUHOCTH CTPyKTYPpbl B Mpolecc 
TBEPMCHHA, MOMKET ObITb HECKOJIBKO. 

Cna, mpounocTH MoxeT ObITb CBA 
3aH C pacTBOpeHHeM TepMOJMHaMHUeCcK: 
HepaBHOBeCHbIX KPHCTAaJM3alHOHHbL 
; KOHTaKTOB (*), C MepexofoM MeHe 

a / 2 3 vac. 4 YCTOHYMBOH uU NOTOMy Oouee pacTBOpH 

Mena MOH MOJHpuKaWHu B MeHee pacTBOpH 

Puc. 1. Kuneruxka ragpatauua (W)uxpu- MY!0 Oomlee ycroHunByto dopmy (*) x 

CTaJIIH3alMOHHOTO §=CTpyKTypooOpasoBanua HAKOHEIL, NaeHwe MPOUHOCTH CTPyKTy 

(Pm) B CyCIeHSHAX OKMCH Kaba. Co- per MOKET BHISBIBATbCA HallpA.xKeHHAMH 

cTaB cycneH3sHH 25% CaO + 75% CaCOs BOSHUKAIO 

IMMMH B  pollecce pocrT 

KPHCTaJJIOB, CBASAHHbIX MexLYy coOol 

KOHTAKTaMU CpacTaHHA B CIVIOIWHYIO KpHcTasIM3alMOHHY!IO CTpyKTypy, 47 
IIpeMATCTByeT HX CBOOOAHOMY TepemelleHHto. 

PacTBopeHHeM KPHCTAJIJIM3alMOHHBIX KOHTaKTOB MOXKHO OObACHHTS JIMUL 
TOT CMa MpOYHOCTH, KOTOPbIM HaOmOqaeTcA Noce OKOHYAHUA Puparallun } 
KOTOpbI HawOoslee OTYeTIMBO NposBAAeTcA pu BEICOKUX B/T (puc. | 5, B) 
Cueflyer OTMeTHTb, 4TO HW Npu B/T = 0,4 nocae okoHYaHUA THApatalun TaKkx 
HaOsuOfaeTCA HEKOTOPOe YMeHbINeHHe MpOuHOCTH, XOTA H He3sHauNTebHOe. To 
*Ke Cla NPOYHOCTH, KOTOPbIM MpOHCXOLUT B MpoOllecce ruApaTallun uU OCOGeHH 
pe3KO BbIpaxkeH pH MaJiom B/T (puc. | A), He Moxer ObITb OObACHeH pacTBope 
HH€M KPHCTaJIJIM3alMOHHbIX KOHTAKTOB, TaK KaK OH HauHHaeTcA pM HasM4y 
B CYCHeH3HU OOJIbIMOrO KOMMYeCTBa HCXOAHOFO BAKYUero (OKOO 25% B cmyuae 
MIpeAcTaBJIeHHOM Ha puc. | A), cnoco6Horo nowep2xKUBaTb B CycreH3Hu nepe 
CbIINeHHA, MpeOTBpalarollve Wpollecchl MepekpucTa/usalluH. 

OObsacHeHMe Calla MpOuHOCTH MepexogoM B Mpollecce TBepeHuA HeycTol 
uuBoH MoqupuKkattuu THNa Ca(OH)2-0,5 H,O u Ca(OH): -H,O (°) B ycrofiunsen 
rugpat Ca(OH)2 omponepraetcs clenaHHbIMM HaMM TepMo- HW peHTreHorpaMMa 
MH, OJHO3HAYHO YKasbIBalOIMMH, UTO Ha MPOTAKeHHU Bcero Mpotlecca TBePeHH. 
B OObIYHDIX YCJIOBHAX (B HaUIMX OMbITaX) MMeeTCA JIMIb OHO XHMMYeCKOe CoenH 
HeHHe Ca(OH)e. 

TakuM 06pa30M Mpwunna ciaqa mpounocru, nponcxoysulero JO OKOHUAHH: 
THApaTauu, MOXKeT 3aKJOUATbCA JIMWIb B PaCTATHBAIOULMX HalNpAXKeCHHAX, BOS 
HUKaloulHX B CTPyKType B MWpollecce ee pasBUTHA. OTM pacTArMBalollMe HapsA 
XKCHHA SABJIAIOTCA Pe3yJIbTaTOM OOpPacTaHHA KapKaca KPHCTaJIJIM3allHOHHO! 
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yktyppl. Takoe oOpactanue BBISEIBaeT, C OAHOM CTOPOHDI, yBelMYeHe mpoy- 
TH CTPYKTYPbI 3a CUeT YKPYINHEHHA COCTABJIAIOULMX e€ KPHCTAJIMKOB, a, 
pyToH CTOPOHbI, CHMKeEHHe MpPOUHOCTH BCJeACTBHe BOSHUKHOBEHUA BHYTPeH- 
PacTArHBaIoulux HallpsKeHHH, BbISIBAIONIMX PaspYUleHHe CTPyKTYPbI MO Ha- 
Jlee C1aObiM yuacrKaM. J[BolicTBeHHbIit XapakTep 3TOTO Mmpolecca MpHBOAUT K 
BJCHHIO NepervOOB Ha KPHBOM HapacTaHHA MPOUHOCTH BO BpeMeHH, KaK 9TO: 
Ho u3 puc. 1 A. B stom culyuae Nocme WOcTHKeHUA MaKCHMaJIbHOrO 3HaveHHA 
OUHOCTb CHauadla Maaer, UTO OOACHAeTCA PaspyLIeHHeM CTPYKTY PbI MOL BAUA- 
M BHYTPeHHHX HallpsxKeHHH, a 3a- 
BHOBb HapactaeT, TaK Kak Mocue 
THA HallpAxKeHHH 3a cueT Yac- 
HOrO pa3pyINeHHA CTpYyKTYppI 
eoOlaqaeT ee yMpouHeHve B IIpo- 
cce mpoOuKatoulerocs © BbIKpH- 
JJM30BbIBAHHA HOBOOOpas0BaHHll. 
MIpsxKeHHA,  BOSHHKAaIOUlMe pH 
pactaHHH KapKaca kpuctTadus3a- 
OHHOH CTPyKTypbl, OyyT Tem 
Jibue, 4EM MCHbIe NOPUCTOCTh 3TO 
YKTYPHI, T.e€. EM MeHbIMe BOJO- 
epoe oTHomweHne (B/T). Creqosa- 
JIbHO, Cla, MpOUHOCTH, CBASaHHbIli C 
‘YIPCHHUMH HanpsxKeHHAMH, Jou- 
=H ObITb TCM MeHblille, ¥eM OOVIbILIe 
'T. Dro o6crostesbcTBO MOSBOUIAeT Gg 0 ip 
TKO OTJIMUUTb Call MpOuHocTH, CBA- T 

\HHBIM C MOABJIGHHeM BHYTPeHHUX 


ID Mun, 


Z Puc. 2. 3aBHCHMOCTb KHHeETHKH CTpyKTypooo- 
Ap AKeCHHH WM YaCTHYHbIM pa3spy- pasOBaHHA OT H3MeHEHUA TeMMepaTypbl B OOpa3- 
HHe€M CTPYyKTypbI MO HaHnOomee uax5% CaO + 95% CaCOs, B/T = 0,4. 1 — 
a6bImM yuacTKaM, OT cmaga mpou- KHHeETHKAa CTpyKTypooOpa30BaHHa; 2 — H3Me- 
, HeHHe TeMMepaTypbl B OOpasiax (a — TBepyeB- 

CTH BCJICACTBHe PacTBOPeHHA Tep- IUHX B OObINHBIX YCMOBHAX, 6 — B yCJIOBHAX 
WWWHAMMYeCCKH HepaBHOBeCHBIX KPH- o6patTHoro xofa TeMMepatypbl, 6 —B H30Tep- 
aJIJIM3aAWMOHHbIX KOHTAKTOB, KOTO- MHYeCKUX YCJIOBHAX) 

IM IpoTeKaeT TeM Oovlee HHTCHCHB- 

, 4eM OovIbile OOLIad MOpUucTocTb OOpasila, T. e. YemM Gosbute B/T (’). 
_ [leiicTBuTebHO, eCJIM W3 JaHHbIX, MpefcTaBsIeHHBIX Ha puc. 1, paccuHTaTb: 
THOCHTCJIbHBIM CMa MPOYHOCTH, MpOHCXOAAMIHH B Mpollecce pasBUTHA CTPyKTYy- 
pl TBEPAEHHA, WO OKOHYAHUA FuAparanun [(Pm)max (Pm)H]/(Pm)max 4 Mocae OKOH- 
AHA rHpaTaluu * B pesyJbTaTe MepeKpHcTaJMM3alHu WM pacTBOpeHHA KPH- 
faJIJIHM3 AUWMOHHBIX KOHTAKTOB (P,)max— (Pm)2/(Pm)H, TO OKAKeTCA, UTO MepBbIH! 
3 HHX YMeHblllaeTca, a BTOpow yBemMuuBaercax c poctom B/T (ra6u. 1). Ito 


Gl) acon mea! 


I[mactuueckaaA MpOUHOCTb oer KI /cm? Cray mpouHoctu, % 
=k 
ja MaKCHMaJIb- Hommee Cae cre Guednante (Pm)max —(? m)H CoS pelts 
Han paralun ruapaTalun =p poi 
Mra ax (Pimy (Pm) (Pm)max (Pm)H 
0,4 42 9,0 9,0 25 0 
0,5 eo 6,0 3,8 20 36 
0,6 iN? LO 0,45 Ws) o7 


OMTBepKAaeT, YTO cia MpoyHOCcTH B Mpollecce rufpatalun CaO onpeze- 
qeTCq HallpaxKeHHAMM, BOSHHKAIOWIMMM B CTpykKType Mp ee PpasBHTHH. 


* Hampumep, B TeveHHe poceAyroulnx 4 yac, nocae OKOHYaHMA rug~paTayHH tT = 4 yac. 
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CuyxKeHHe IIPpOUHOCTH BCJIeCTBHe pPaCTBOPCHHA KPHCTAJVJIHSaMOHHbIX Kt 
TAKTOB HaQJOaeTcA JIMUIb Moce OKOHYAHHA TH paTalluv B yCJIOBHAX BuJlé 
HOrO XpaHeHHA OOpa3sllOB HU MOX*eT ObITh ABHO OOHAPY2XKeHO JIMWb pH Moctar 
HO Goubuux B/T. Cnay npounocru B pe3yJIbTaTe BHYTPeHHUX Hallps2xKeHHH p 
KO YCHJIMBaeTca C yBesIM4eHHeM CosepxkaHua CaO B cMecH MC YMeHbIWeHHeM E 
MW pH oveHb Masprx B/T npuBosuT k NOJIHOMY pa3pyIeHHIo KPHCTAaJIM3allAc 
HOM CTPyKTYpbl, KaK 9TO HM MPOMCXOLUT Mp TaluieHHH W3BeCTH B MyIWOHKy. 
B paOote npuHuMmasia yuactue O. B. Ilaceuxaa. 


VMuctuty?t dbu3svueckol XHMHH Tloctynuao 
Axkayemun HayK CCCP 31 VII 1959 


Kadeypa komnouqHOoH xumuu 
Mocxosckoro rocyJapcTBeHHoro yHuBepcuTeta 
um. M. B. Jlomonocosa 
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Jloxkxayqn Akagemun nayk CCCP 
1959. Tom 129, Ni 6 


PHSHIECKAA XHMHA 


H. A. CJIOBOXOTOBA, A. T. KOPHUKUM u H. 9A. BYBEH 


O JBOMHbIX' CBA3AX B NOJIMITMJIEHE, OBJIYYEHHOM 
BbICTPbIMH QJIEKTPOHAMH 


(I]pedcmaeaeno akademuxom B. A. Kapeunem 29 VII 1959) 


B faHHOw paOoTe MeTOJOM HH@pakpacHo cneKrpockonuH ucceOBaOcb 
OpasoBaHHe ABOHHBIX CBA3eH B NOHSTHeHe pH OONyueHHM ero ODICTPbIMU 
A@KTPOHAMH MIPM pa3sJIMIHIX TeMNepatypax oT —196° no -+50° B cpeze a3ora. 
bEMKa H.-K. CN€KTPOB IPH HU3KHX TeMIepaTypax HM Bce OMepalluu mo Mepe- 
ocy OO6pa3su0B MpoHsBo_NIHcb B cTpye 


-7 MS9cm-" 
Bree cuited ot copocts ens. % | BBBow 
pocTtu ucna se | ‘ 
CHUA asoTa. 3 
B cnekTpe mounaTueHa, OOy4YeHHOrO | 40 
» KMJIKOM a30Te HW CHATOTO (6e3 Mpomerxky- 4 
ouHoro pasorpeBa) pH TemmepaType HH- 3 
Ke —100°, Ha6srogaetca novioca norsoure- & 
MA B OGsacTH 966 cm-!. Dro noyrBep- S48 
JlaeT cipaBeiupoctb paHee cfletanHoro & 


S 


peANOIO*KeHHA O TOM, YTO JBOHHbIe CBA- 
M TpaHC-BHHHJIeCHOBOTO THMa OOpasyloTcA ; 
3 TIOMMSTHIeHe HemocpexcTBeHHO BMoMeHT 700 960 960 940 320 300 B80 cm 
OIYYCHHA B pe3YJIbTaTe OTPbIBa ATOMOB r+ hag Jon ee eee 
BOMOpONa y ABYX COceMHHX MeTHJCHOBEIX  oovcro napnenma (d in SOON mentee 
Ppy mit. Horo (/) H O6u1y4eHHOFO OBICTPHIMH 3VIeK- 

Mutencusyocthb, nomocpt 909 cm7?, co- tponamn npx —196° nosoli 25 Mpa (2), 

OTBETCTBYIOMeH BHHHIbHOH rpynne B_ 100 Mpag (3) 4 300 Mpaz (4). Temnepa- 
MeKTpe MOMMSTHeHa HH3KOrO JaBJeHHUA, Typa HsMepeHus crektpa —-25 
)GyYeHHOrO pH Temnepatype +26°, 
JMeHbIlaeTcA MO Mepe yBeH¥YeHHA fo3bl OOyueHHA. B cnektpe sToro xe 
IOMSTHIeHa, HO OGJIYYeHHOTO Ip TeMMepaType XKUAKOFO as0Ta, HeESHAYHTEJIb- 
i0€ YMeHbINeHHe HHTCHCHBHOCTH STO NOJOChI HaO/MOMaeTCA JIMIIb pH OOsMyye- 
IMM MaJIbIMM 038MM; pH OOsyYeHHH Jo3amu cBbIle 25 Mpa u3MeHeHHA UH- 
@HCHBHOCTH 3TOH MOJIOCHI MOUTH He MpOHCXOLHT. 

B cnextpe xe NOmMSTMeHa BbICOKOTO AaBeHHA (pc. 1) npH cOmy4yeHMU ero 
IpH Temmepatype HHxe —100° HaOmOfaeTCA NOABIeHHe MONOCbI NOrioweHHA 
3 o6ulacTH 909 cm~!, HHTeHCHBHOCTD ee pacTeT C MOBbIWWEHHeEM JO3bl OOYYeHHA; 
IpH OOJyYeHUN 2%e STOFO NOMMETHeHa MpH TemMnepatype -+26° u BbIle Nouoca 
3MHWIbHOH rpynnbl HaOsmOLaeTcaA c Topa3O MeHbIlleH MHTCHCMBHOCTbIO, BO3- 
MOXKHO, OSTOMY OHA He OblJia OOHapyKeva B OOJlee PAHHUX UCCeOBaHHAX. 

TlosBneHve BUHHJIbHOH HeHACHINIeHHOCTH NIpH OOJYYeHHH MOMMITHeHAa BBI- 
‘OKOFO JlaBJICHHA MOXKHO OObACHHTb WIM KOHUEBLIM SPP@eKTOM HJM PaspbIBOM 
‘aBHOM Wen nomuMepa. Jia peenHa sTOrO BOMpoca HeOOXOAMMO NpousBecTH 
joulee TOUHbIC KOJIMYECTBEHHbIe H3MEPeCHHA C YYETOM Pa3BeTBJIEHHOCTH Hccwielye- 
MbIX OOpaslloB. YMeHbIUeHHe BHHWJIbHOH HeHACHIILeHHOCTH IIpH o6JlyueHHH MO0- 
IM9THIeHa HHM3KOTO JaBJCHHA MOXKHO OObACHUTb B3aHMOJeHCTBHeM BUHUJIb- 
ibIX Tpyn c OOpasylolmumMuca mpH oOyyeHHN patuKalamMu, Oowlee ObicTpoe 
lalleHve BUHHJIbHOM HeHaCbIeHHOCTH Mp OOJYYeHHH NOIHSTHeHa MPH BBI- 
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cOKOH TeMiepatype, OYCBUHO, CBAZAHO C YBeJMYCHHEM MOABH2KHOCTH MOJIMME| 
HbIX Wemeli, a BMecreC HHMM HM MOJIMMepHbIX paKaJIOB Ip STOM TeMMepaTy pi 
B cnektpe nomMaTuseHa, OOJly4eHHOrO pH TeMMepatype HuxKe —100° Jo3C 
206 Mpag (puc. 2), Hapaqy c WHTeHCHBHOM MowocoHd norsomjeHun 966 cM™ 
HaOsIOaloTca elle [Be MeHee HHTCHCHBHBIX MoJIocbl 985 cm~+ nu 944 cm7', npuye 
HaHOOJIbUaA MHTCHCHBHOCTb 3THX MONOC HaOOaeTCA Mp CHATHH cieKTpa Mp 
yemnepatype oKosIo —100° 6e3 mpeqBapuTesbHOrO pasorpeBa OOpasila, IPH mM 
p cuIeLYIOULeEM HarpeBaHHH HHTCHCHBHOCTb 3TUX Mk 
Jloc MajaeT NO Mepe NOBbINeHHA TeMMepaTy PHI. 
Ilocme nporpeBa OOpa3ila B TedeHHe HeCKOVJIE 
KHX MHHYT B cpese a30Ta MIpH TemMMepatyp 
oKoslo 100° mouoca 944 cm! ucue3aeT, KOHTY 
mouocbt 985 cm~! pacuiupseTcaA H OHA HaOwOMae’ 
ca B BUe mieya Ha POHe Oolee HHTCHCHBHO 
nosocpt 966 cm~!. IIpw noBTOpHOM 3aMOpaxKHBé 
HUM JaHHoro OOpa3sila NOMSTHIeHa B ero Ciek 
Tpe IIpH Hu3KOH TeMMepaType HaOwOJaeTc 
JIMIb OYeHb cyla6aad Momoca 944 cm}, nosoc 
Ke 985 cm! cHoBa HaOJOJaeTCA Tak Ke 4eTK 
HW C TOH Ke MHTCHCHBHOCTbIO, C KaKOH OHA Hé 
; OulOfalacb B CleKTpe 9TOrO OOpasiia oO er 
pasorpepa. B yka3aHHOH OOJlacTH exKaT NC 
JIOCbI MOTIOWeHHA, XapaKTepHble WA DBYX CC 
0+ 0 Mp AKCHHIX TBOMHBIX CBA3eH: OHA HHTCHCHBHA, 
mosloca MOrsioujeHud B OOMacTH 988 cm7! xapak 
TepHa JIA TpaHc-TpaHc COMpAKeHHA UH [Be MOJIC 
ne Fil 20. GD om /: CPI CPeMHelt MHTeHCHBHOCTH 982 u 948 cm™* xa 
pakTepHbI WIA WHc-Tpanc conpsxKeHua. H 
Puc. 2. H.-p. crexrp pe aes OCHOBaHHH STOFO MOKHO OOSACHUTL MOABJIEHH 
ToD Gaertn erin ha mee mouloct 985-1 1944 cm~! B cneKTpe o6.1y4eHHOr 
—100° nosoii 206 Mpa u cuatsit MOJIMaTHIeHa OOpasoBaHHeM Map COMps2KeHHBI 
mpu —100° (/), + 25° (2) wu npu JBOWHbIX CBA3eH. OHakOo UCueSHOBeHHe NOW 
TOBTOP HOM Sony ie mpa cpr 944 cm! npu mporpeBe o6pasila cBuyeTesE 
: CTBYeT O TOM, 4TO JaHHasd MOvIoca CBA3aHa C Ha 
JIM4MeM KAaKHX-TO KOPOTKOKUBYWUX paluKao) 
B OOJYYeHHOM NomMeTuseHe. HanOomee OnH3KHM MO CTpoeHHIO K Mape cc 
NpsSOKEHHBIX ABOWHBIX CBASCH ABACTCA AJJIMJIbHbIK paukas, HaM4ve KOTOpC 
rO B OOJYYeHHOM MOJIMSTHeHe ObIO MOKa8aHO MeTOAOM 93/IeKTPOHHOFO Tapé< 
MarHHTHOrO pesoHaHca (%). Bo3MoxHO, uTO nosoca 944 cm~! oTHOCUTCA K KOME 
6anuam CH-rpynn B aJlJIMJIbHOM payuKaue. 
Baipaxkaem riyOoKylo OularofqapHocTb akagemuxy B. A. Kapruny 3a none 
TBOPHOe OOcyxKeHHe H LWeHHbIe COBETHI. 
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@v3HKO-XHMHYeCKHH = HMHCTHTYT Tocrynuno 
uM. JI. A. Kapnopa 13 VII 1959 


MucrutyT xHMHMyueCcKOH (u3nku 
AkaylemMHu HaykK CCCP 


UMTHPOBAHHAA JIUTEPATYPA 
1 ALAOMDT VOTE. Jair on ais: B atl watians Phys. Chem., 60, 599 (1956 


4 D.C hiapman, Rode) Thay yin) Naturel74 1011 (1954). 3A. T. Kop wk 
10. H. Moaun nu gp., BelcokomonekyaspHpe coequHenua, 1, No 8 (1959). 
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Jloknann Akanqemun nayr CCCP 
1959. Tom 129, Ni 6 


PHSHYECKAA XHMHA 


A. H. TAJIBBHK u B. A. NAJIBM 


PEAKUMOHHAS CHOCOBHOCTb AHHOHOB 
HEKOTOPbIX KAPBOHOBbIX KUCJIOT B PEAKILMM 
KMCJIOTHO-KATAJINTHYECKOM SHOJIM3ALLMM ALLETOHA 


(IT pedcmaenexo akademukom B. H. Koxdpamoeseim 17 VII 1959) 


SHOMNM3AWHA alleTOHA CJIYXKUT KJIaCCH4YeCKHM IIpPHMepOM OOLerO KHCIOTHO- 
CHOBHOrO KaTamH3a ('). BombumucTBo pa6or MO U3yYeHHIO KHHeTHKH 93TOH 
eakIHH BEINOHeEHO JJoycouom 4 corp. ((?,3) 4 Ap.) mpu 25°, ofHako OHM yaemA- 
if MaJlO BHHMaHHA XHMHMYECKOM CYI[HOCTH uCcTelyembix ABsIeHHE (4), H Haii- 
CHHbI€E HMH KaTaJIMTHYeCKHe KOHCTaHTbI He BMOJIHe JOCTOBEPpHbI H He HMeIOT 
PHCBOeHHOTO HM (bH3HyueCKOrO CMBICIIA. 

Vcxoia u3 ycTaHoBseHHoro Hamu (4) MexaHH3Ma peakIMH SHOUIM3aIHM alle- 
roHa, JIA Ha6y110{aeMoii MOHOMOJI€KYJIAPHOH KOHCTaHTb! CkOpocTu ob6mlero 
KUCJIOTHO-OCHOBHOrO KaTaJiu3a B peanbHOM pacTBope (PH ycJIOBMM ay+ = 
=hy < Ka, THe ho — kKucnoTHOCTh cpefbl WH Ka, —KOHCTaHTa OCHOBHOCTH 
leTOHA) MOyuaeM BbIParKeHve; 


| baat . A 
By OH ays [OH7] ae fou ie ae an+{H.O] oe hy,0 a 


BHT,..OH")_. aBR abr aolol 20) 4 


fp fou- 


: i ie 
db netOHn| arene Wee alo: a 


Ou) f(B..A Dy 

(1) 
Yepes f o603HayeHbI KOSPPHIUHEHTHI AKTHBHOCTeH COOTBETCTBYIOINUX MOJIEKYJI, 
MOHOB HW AaKTMBUPOBaHHbIX KOMMeKcoB; B— alleTOH; 3Be3q04KON OO03HaUeHbI 
KOHCTaHTbI CKOPOCTH B CJIyyae OCHOBHOTO KaTavin3a.! 


O6pa6oTka SKCIepHMeHTAJIbHBIX J@HHbIX C HCMOMb3SOBaHHeM (popMyubI (1) 
MOSBOJIA€ET OMPeeNTb UCTHHHbIe OHMOJICEKYJIAPHbIe KOHCTAHTbI CKOpOCTH [WIA 
S@MeCHTAPHOH Peak Mey aleTOHHH-HOHOM H pa3JIMUHbIMH OCHOBaHHAMH, 
B TOM YHCIe MH aHHOHaMM KHCJOT, eC M3BeCTHO 3HaueHHe Kaz. 


15 
ap (BHt...A-) 


IKCHEPHMeHTAMbHAA WaACThH 


Hamu O6plla ucciefoBaHa peakIlHa HOAMPOBaHHA alleTOHa B NpHcyTcTBHH 
VKCYCHOH, MPONMOHOBOH, OpomMyKcycHOH HM HOyKCYCHOH KHCIOT B Oydep- 
HbIX CMe€CAX C COOTBETCTBYIOINUMU comimMu. BycdepxHpie cMecH MpHroTaBsMBa- 
JMcb u3 duKcaHaia KOH, pacTBopa cooTBeTCTBYIOIeH KUCJOTHI H BOHOrO 
pactnpopa J. (koHU. J, Obima paHee oNmpeyemeHa cmeKTpodoTometpnuecky). 
Konmentpauus BOJOPORHOFO HOHA B pacTBOpe OMpejesAacb H3 COOTHOLIeHHA 
[H*} = Kya [HAJ/y2. [A]; y+ - Betuucnamu mio dopmyne —log y= 
=z,z2.A Vu(lt+aBV py), npunumaa ay = Sar), 

CkopocTb peakIIWH W3Mepssiacb cHeKTpodoToMeTpuyeckuH M0 yOBIIM Homa. 
Tak Kak’ KOHCTaHTa NOTIOULeHHA HORA CHJIbHO 3aBYCHT OT KOHILCHTPallMH MpH - 
CYTCTBYyIOWMX coe, TO 3HaYeHHe &), OMPeLeNANOCb B KaxKOM Cilyyae oT- 
leIbHO MO SKCTPanOMpOBaHHOMy 3Ha¥eHHIO HavaJIbHOH OMTMYeECKOH M0T- 
HOCTH. 
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TeXHHKa 9KCMepHMeHTa OblJia aHavlOrM4yHa OMmucaHHoli B (°), TOIBKO aMIMy 
Jia C TOUHOH HaBeCKOH alleTOHa pa30HBasacb B 3aKPbITOH CKJIAHKe NOM coe 
pacrBopa. KuneTuyeckve H3MepeHHA MPOHSBOAMINCb pH Tpex Temmepatypa 
(15; 25 uw 35°) Ha yumMHax Bomm 465 unu 350 mp 
IIpumepbt noJlyueHHbIX KHHETHUeCKUX KPUMBbIX MPHBE 
JeHbI Ha puc. |. 

Bennunupl Rx-/Ka py (WOCKOUbKy Kap MOxKeT Opti 


oueHeHa rpy6Oo mpHOsMxKeHHO (4), 3HadeHHe Ra 
OTJeJIbHO HE BBIYMCIAIOCh) ONpeesAINCh ceLyK 
itMM OOpasom. IlepBsiIM wu MpexnocteqHHM uleHaM 
B (1) npH ycJOBHAX MpOBeeHHA OMBbITOB MO2KB 
mpeHeOpeub BcwIe.CTBHe HX MaJlocTH.. Kpome Toro M, 


UMeeM j 
r 
_, Kya [HA] ay+ ; 
apt AD] ————— = H,0 7; 
G JD 50 MUK. Ae = 
Pistbs + + 
Fau+f i PR 
Puc. 1. Kuneruueckue kpu- 2 SL a a) BH+/A aes | 
Bble B OyepHBIX pacTBO- f(BH+...H,O) fBHt...A-) ’ + 
pax yKCyCHOH KHCJIOTbI | 
GY SBDAMP: CyleOBaTeJIbHO, B JaHHOM KOHKPeTHOM culyya 
{[A-] = 0, MOJb/T;  Brinaxe 7 
Fics 20.005 eos. plpaxkeHue (1) MoxeT ObiTb [3anvcaHO cJeqyIOuM, 


[HA] = 0,205 MOJb/J, o6pa3om: 


= 416500; /7 —[HA] = k ine ! 
EJ, ’ HO A f 
=0,153 mosb/a, c= kp= K, [H,O][H;0*]y4 + K KualHA] Da 
=17000; JI] —[HA]= B “B | 
= 0,058 Momb/a1, ¢; =16300 ' Le = BAT] (< 
2 - ° Z 
k 
Besmunna 1H] paBHa TaK Ha3bIBaeMOl KaTaIMTMYeCKOH KOHCTaHTe JI 
ap, 


MOHa BOfopota HM H3BecTHa MO MMTepaTypHEIM aHHEIM (7°) V2 tHLO}= 
ap 

= 4,27.1010¢°%0700/RT, B cyyuae ramoreHyK- ie 

CYCHbIX KHCJIOT MOCJIEHHM JIEHOM B_ BbIpa- Y D 

KEHHH (2) MOXKHO TakxKe MpeHeOpeu. Tlo- yg 

STOMY HCXOAA W3 H3MepeHHBIX Mp pa3yuy- 

HbIX sHayeHHax [HA]/[A7] Benmunn ky crpo- 


WJICca =TrpapuKk . 
k k 

7 Ke (HOMO = y, [HAl=x. @) 7 
Ee ap 


M3 HakJIOHa MOJIyYeHHOH MpAMOli, KOTOpaa 
poxoyuia yepe3 Hayao KOOPMHAT, BBIUHC- 


xs 0 Q05 OE 
JIAJaCb BeIMYHHA Kua. 
Kap Puc. 2. 1 —JCHsCOOH, I — 
B cayyae ykKcycHo u mponHMoHopoli BrCH,COOH 


KHCJIOT HCIOJIb30BaJIMCh 3Ha4eHHA ky, Momy- 
yeHHBIe = mpH pasxHpix [HA] u noctosuHom [Aq]. M3 naksaona npxaAMon 


Ry 
KOOpAWHaTax (3) BHIUMCIAach BeaMunHa — 


Kua Orpe3ok y npn [HA] =| 
ap i 


C5 


Areas 
pape Besuunne ——[A™]. Tlomp3yacb mureparypHEimMu jaHHbIMu (°), aHaso 


=e 


rH4HbIM pacueT Obl MpousBezen u WA XJIOPYKCYCHOH KUCJIOTEI. 


IIpuMepbl saBHcHMocTH B KOOpyHHaTax (3) mpuBefenpt Ha puc. 2 x. 
(P= 25"): 
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|TlowyseHHble Hamu pe3yJIbTaTbI WH 3HaYeHHA KOHCTaHT JMCCOMMalMH KYCOT 
(*°,**) mpupegenpt B Tab. 1 (ASg u AH 3—osurponua wu TenmoBolt 3p- 
KT KHCJIOTHOH AUccomuMalMn alleToHui-nona; AS, u AH, — surponua u Ten- 
#a J\MCCOUMAUMH COOTBETCTBYIONIMX KHCJIOT). 


aon war 4 


Rap log A | 
“108 Kya 108 AS,, °F AS, | AH, | Eo—4Hp, 
Kucaota Ka (25°) SHIp. en. Paes Kan. Kas 2 
2ro 2,3R 7 

(45°) | 

ycHaa Oy 0,175 —21,7 12,29 0 49700 
IIMOHOBAaA aa 0,134 —22,3 12,49 0) _ 49800 
ykcycHasal 22,4 6,68 —19,3 43), 62 —1400 22200 
MYKCYCHaA 16,5 1D) —17,4 13,06 —1200 21600 
opykcycHast 1554 13,8 —15,3 212. — 700 20400 


OOcyxKAeHMNe PesyNbTATOB 


| Kak oTMe4¥eHO BBIIlIe, OMpeseyeHHbIe HAMM BeJIMUMHbI Rx-/Kap OTMMUAIOTCA 


Tak Ha3bIBaeMbIX, KaTaIMTHYeCKHX KOHCTAHT JIA COOTBETCTBYIONIMX KHCJIOT 
K MO CBOHM UHCJICHHBIM 3HayeHHaAM, TaK WM MO CH3H4UeCKOMYy CMBICJY- 
'CBA3H C 9ITHM HHTEPeECHO MPOBEPHTb, BO3MOXKHO JIM UX CBASATb C KOHCTaHTaMu 
CCOMMAIMH COOTBETCTBYIOINMX KUCJIOT COOTHO- 

bHuem Bpeuuirena (2°). y i 
PacueT noka3biBaeT, YTO C OOUDbIUOM TOUHO- 
pio -++(10%) 


} rere je 
c= aK%,., (4) 4:1 


€ a= 1013.63. 10—5200/T y g=0,243 — 178/T. Oba 
PpaMeTpaaduacojepxaT Kak «2HEPreTHYECK IO», 
K HW “9HTPONMMMHYIO» COCcTaBsAIOUIMe, MpHuem a 
JIMUHHbI ITHX CaraeMbIxX COM8MepuMbI. Ceny- 
Tak2Ke MOMYEPKHYTb, ITO AU A CYTb POpMawb- 
) ycpeyHeHHble Mapametppl. IIpu mepexope or 
‘CYCHOH KUCJOTHI K NPONHOHOBOM H3MeHAIOTCA 2 
abkO log Au ASo. B pay ranoreH3amelex- 
IX YKCYCHbIX KUHCJIOT MPOuCXOLHT corsaco- 
HHOe u3MeHeHue Kak log A u ASo, Taku FE 
AH,. CpaBHuBaad KOHCTAHTEI AMCCOWMAaWMAH Puc. 3. J —CHs,COOH, J] — 
JIOTeHYKCYCHBIX KHCJIOT WH KOHCTaHTbI CKOpO- C,;H;COOH 
H [IX COOTBETCTBYIOUWIMX AHHOHOB, MbI BH- 
M, 4TO CHa KHCJIOT YBeJIHYMBaeTCH H HYKMeOPHIbHOCTh AHHOHOB MajlaeT: 
pany JCH,COOH — BrCH,COOH — CICH,COOH. Takaa 3akoHomepHocTh 
WKeT ObITh MHTepMpeTHpOBaHa, KaK 9TO OODIUHO JemaeTCAH, C TOUKH 3peHHA 
3pacTaHHA MHTCHCHBHOCTH HWHAYKUMOHHBIX 9pPekTOB TasloreHOB B PAY 
<Br<Cl. OqHako mpuBeeHHble BbIMIe JaHHbIe MOKA3bIBAaIOT, ITO TAKAaA MOCe- 
BATCJIbHOCTb HMCCT MECTO HCKJIIOUHTEJIbHO OarodapxA COOTBETCTBYIOUIUM H3Me- 
HMAM BenuunH ASo u log A. U3smenenua penmuunpt AHo u E feicTByior 
IPAMO MPOTHBOMOOKHIX HampaBseHuax. MuTepecHO OTMeETHTb, YTO B PAL 
JOFCHTUAPHAOB KUCIOTHOCTh YBeIM4MBaeTCA B HallpaBeHHH YBeNMYeHHA 
WIEKYNAPHOFO BeCa TMapaJVIebHO YMeHbINeHHIO SHEPruu AMCCOMMalHA (8) 4 
aK BUHO ug Tab. 1, 29TO BMOMHE COOTBeTCTByeT H3MeHeHHAM E, — AHpz 
AH, ramoreu3aMeujeHHbix KucnoT. M3 u3n0xXeHHOrO ABCTBYeT, UTO B CIyyae 
aHHYeCKHX KUCJIOT TIaBHbIM PakTOPOM, OOYCJOBIMBAIOWMM CYLtleCTBYIOUIHe: 
3IMUHA B TEPMOMMHAMHMYECKOM HU KMHETHYCCKOH CHJIaX KUCJIOT, ABJIAIOTCA HE: 
HnOBOli abbeKT HM HEPA AKTHBALHH, a COOTBETCTBEHHO SHTPONMA HW PakTOP 
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aactoth. Ucxoa v3 (usHuecKoH CyIIHOCTH MHAYKUMOHHOrO 9scppexta, nocd} 
Hit OJDKeEH BO3JeliCTBOBaTb Ha peaKIMOHHY10 CIOCOOHOCTh TOJIbKO IyTeM BI 
HHA Ha 9HeEpreTHyeCKHH CakTop. * Ad 
Buipaxenue (4) paBHOleHHO C KOPpeIAIHOHHBIM ypaBHenHem Tara ( ) 

* Kyra * % 


Rone * 
log ——— = py, log = Pas 7 
Ag. HA, 


=o. /o- ze YeHbI BeJIKUMHbI, OTHOC 
NOCKOsIbKy @ = 9,_/o;,,. Uepes ka W Kua, 0603Ha : 


miMecAd K YKCYyCHOM KNCIOTe, KOTOpad MpHHUMaeTCA 3a CTaHfapT (a) 
Chip oo ==10)- | 

Benuuuua p's” WHTepmpeTupyeTcA Kak KOJIMUeCTBEHHaA Me Pa BJIMAHMA HHT} 
WHOHHOTO adiektTa samelaiollel TpynMbl Ha peakUMOHHY!0 cHOCcO6HOCTb Te| 
HOrO COeJIMHeHHA B flaHHoi peaxunn (1%, 1”). CormacHo 9TOM TpaKTOBKe Beds 
uHHa po” JOJDKHa WeHKOM «BOHTH) B 9HEPrvIO AKTHBAIMK WJM TEMVOB! 
addext (17). B paccmarpuBaemom cJlyyae 3TO He Tak. BeqwuHHbI po MOP 
ObITh MpecTaBeHLI B Buse po = W —se/2,3RT. 

B ra6a. 2 npupeyzenst 3HaueHHa W xu es, a Tak>xKe 3HaveHHA 3° mpH 2t 


| 
TaOnmuua “ 


o* 

Ipynna R Wa- oA w STA hae : 

B KucJIOTe A HA Ae pation Tabry as) 

R — COOH KKaJI K Ke no Tar | 
CH,— 0 0 0 0 0 | _ 
C,H 40,43 0 043 0 0,21 |—0,4;—0,24( 
JCH,— 44,33 25a Oo al eters 0,79 ie 
BrcH,— +0,77 +4/,9 5) 380,965) -—=472 +1,04 +1,03 
CCH — 9.17 LO Taal A401 SEO 41,07 +105 
onpefeseHHpie ucxoya us log(Ra-/kayg)=p,-¢o (mpHHuMasd p,_ = — 0,61 


MH m0 jaHHbiM Tara. JlanHbie Ta6. 2 umOCTpupyloT XOPpolllyio NMpHOx 
MOCTb ypaBHenus Tadra B cnyuae o6cyxaeMOoH peak, HO MpoTHBOped 
3JIEKTPOHHOH MHTepmpeTalun STOH KOPpeJIAMMOHHON cbopMyuIbl. 

JI;oOOnbITHO OTMETHTb CJIELYIOULHe 3AKOHOMEPHOCTH, KOTOPHIM NOMYHHAIOT 
raJIOreHyKCYCHBbIe KMCJIOTHI, HO He YKCyCHaA WH MpomMoHoBan. Mey BeMUHE 
mu log A = log A, — AS3/2,83R u E = E, — AHg umeert mecto mHHelH 
3aBucumocts log A= —4,73 + 0,835 -1073 E. [Ipu6nnxenno co6moxaerca Tak: 
JIMHeHHaA 3aBucuMocTb log A = 6,23 + 0,382 ASo. Sto HaBoquT Ha MBICT 
uTO MexK]y TaJlOreHyKCYCHbIMM KHCJIOTAMH, C OJHOHM CTOPOHBI, H yKCyCHOH 
MpOMHOHOBOH KHCOTaMH, C Apyrol, MOryT HMeTb MECTO CYILeCTBeEHHbIe pass 
UMA B 3aKOHOMEPHOCTAX, ONPeNeIAIOWIMX 34BHCHMOCTb PpeaKILHOHHOM croc 
HOCTH JaHHOPO COeHHEHHA OT eFO CTPOeHHA. 


Tapryckul rocyapcTBeHHblit Tloctynuo 
yHUBepcHnTer 16 VII 1959 
UWHMTHPOBAHHASA JIMNTEPATYPA 
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Honruaner Akagemun nayr CCCP 
1959.. Tom 129, Ne 6 


PHSHYTECKAA XHMHA 


Unenexoppecnonyzent AH CCCP J. M. UADKHKOB, B. NM. CUACTJIMBbIN 
nw JI. H. BUIIOXHHA 


IJIEKTPOMATHUTHBIE: CBOHCTBA HW JMATPAMMA COCTOAHUA 
‘CHCTEMbI FeO—Si0,—ZnO : 


B jutepatype OTCyTCTBYI0T NaHHbIe 10 TpoliHolt Auarpamme (pasoBoro cocTos- 
4a cuctembl FeO — SiOz — ZnO. B januoli pa6ore Ha ocHoBe TIPOBe@HHbIX 
MepeHHH 9JIEKTPOMAPrHUTHbIX CBOHCTB H NeTporpacwueckoro aHamusa NocTpoe- 

AMarpaMMa COCTOAHHA cucTempr FeO — SiOz — ZnO B yacru, npeycraBisa- 
ule HaMOObIWM MHTePeC B MeTaNJyPrHu UBETHBIX MeTAJJIOB. 

PacnwaBbI POTOBHJINCb Civia- 
€HHeM OKHCJIOB B KOPyHH30- 
SIX THIIAX Bea c rpadutTo- 
KIM HarpeBaTeleM. 3aKkucb 
ejle3a NOyuasacb HarpeBa- 
HEM WLaBesIeBOKHCIOFO 3aKH- 
Horo 2xKelesa B aTMOcdepe 
30TA B XK@JIe3HbIX CTakaHax 
| KpBIUKOH mp MeeHHOM 
OjbeMe TemMepaTy pH! 10 700— 
00° c nocnenyrouluM MeqIeH- 
BIM OXJaxK]eHHeM. 

M3mepenue yesbHOW 371eK- 
POMpOBOAHOCTH OCYLeCTBJIA- 

OCb MeTONOM BOJIbTMeTpa — 
MiepMeTpa; MarHHTHOH BOCc- 
puumMunBoctHu—meToxom Tyu— 
Japagen. Ilerporpaduueckui 
HaIM3 paciaBoB MpoBoMica 


(1) — 
da OCHOBe HCCJIENOBaHuA IIpo- = 
Puc. 1. JuarpammMa cocTosHHa mceBqOpaBHOBecHOH 
PauHbIX WWJIM(OB C MCMHOJIb30- GROTEMELLEEO SOMO) 


aHH€M HMM€PCHOHHBIX 2KHKO- 
Teli u cTONMKa Deoposa. 

Ilerporpaduyeckoe uccesqoBaHve ObWIO MpOBeZeHO AIA pacn1aBoB, comep- 
caumux: SiOz or 26 m0 64%; ZnO or 0 Jo 52%; FeO or 4 no 76%. CnelyeT yKa- 
aTb, UTO WMarpaMMa COCTOAHMA CHCTEMBI FeO — SiOz — ZnO apasaetca mceB- 
opaBHOBeCHOH, Tak KaK IIpW BBICOKUX TeMMepaTypax MpoTeKkaeT peakIlHA Mey 
AKUCbIO 2KeNe3a U OKUCbIO IMHKa C BbIJeJeHHeM MapOB IMHKa UH AUCMpOnopiHo- 
MpoOBaHHe TpexBaseHTHOrO xeesa (*). 

B pacnmapax FeO — SiO, — ZnO sBcerfa mpucyTcTByeT TpexBasleHTHOe 
ce1e30, KOHICHTPalluaA KOTOPOTO YBeEIHUMBaeTCH C YMeHbIWeHHeM COfepKaHNA 
PeMHEe3eMa H YBeMYeHHeM KOHWeHTPalun OKUcH WHHKAa. Ha puc. | noKasaHbt 
OUKH HCCHEAOBAHHIX PaciaBOB CHCTeMbI 0 aHHbIM XMMMYECKOFO aHasnsa. 

B uccaieyemMom mosie AMarpaMMb! BbIABJICHbI YeTHIPe OOMACTH CPasoBbIxX PaB- 
opecuit. OOmactb A xapakTepH3yeTca IIpHCyTCTBHeM B pacmmaBax daxsuta, 
puqumuta vu MarHeTuTa. OOnactb 5 oTmmuaerca HasMuMeM B pacnmaBax aa- 
“Ta, BUIeMuTa, TpusuMUTa u MarHeTHTa. B oOmactru B pacnmaBpl cofepxaT 
asp cbasdIuTa, BUWIeMUTa M MarHeTuTa. OO,lacTb / XapakTepusyeTcs CofeprKa- 
MeM B pacnaBax (baaiuTa HM MarHeTHTa. YCTaHOB/eHO, YTO NePBbIMH M3 pac- 


1 ZAHN, 7. 129, Neo 6 4353 


Po 


Ta6auna 4 


Ontuyeckue CBOHCTBa MHHepasIOB B CHCTeMe FeO—SiO,.—ZnO : 
O6- | M Ontu- N Ne . 
nacts | aan | © OcHocT® ecu} 2V Ne p me | 
j 
A @aanuT Jipyocupiit — |52—55} 1,858—1 ,873] 1,836—1 851] 0,022 
Tpugumut- | Jipyocupit + 68 4,475 | 
@Oasanur Tipyocupiit — [59—61]1,858—1,873] 1,836—1 , 854 0,022 

5B | Bunnemut O ,HOOCHEIi + il , 692 0,027 
TpuquMuT Tipyocupit ao 70 1,475 ; 
@Oannut Tpyocupilt — |52—54| 1,855—1 ,871) 1,807—1 , 834 0,048—0,¢ 
B | Busanemut OgHoocHEit + 20 1,690 0,030 : 
Tr | ®aanut Iipyocupit — 50 |41,864—4 874] 1,825—1 , 834 0,037—0,¢€ 


IaBOB KPHCTasIH3YIOTCA BUJIIEMHT M MarHeTHT, a 3aTeM (baanuT. OnTuyeck 
CBOHCTBa MHHepasbHbIX (pPa3 NPHBeLeHbI B TaGs. 1. ; 
Kak BHHO H3 MarpaMMbl, paCTBOPHMOCTb OKHCH IMHKa B paciaBi 
FeO — SiO, 8 o6actu A cocraBnet 9—12%. B uccnemyemol uacTu Juarpa’ 
Mbl He ObWIO OOHApPyXKeHO TPOMHbIX CoOemMHeHHM THMa xFeO-ySiO2z-nZnO. Moi 
HO IIpeMNO0XKHTb, YTO B STOM OONACTH AMarpaMMbl WMHK U3OMOPHO 3amellla 
HOH JBYXBaJIeCHTHOTO 2%Kee3a B KPUCTaNax cbasHTOB 6e3 BbIeIeHHA B CaM 
CTOATeIbHYIO (pa3y. 
Jia ompeseseHua CKOPOCTH pocTa OTJeCJIbHbIX MHHEPaJIbHbIX (pa3 B CHCTe? 
FeO — SiOz — ZnO Opiia npoBeyleHa 3akaiKa OKCHJHbIX PaCclaBOB MOC, 
HarpepaHua Qo Temnepatyp 1300; 1200; 1000; 800 u 600°. )KugKui pacnae 
MePpeMeLIMBaJICA B KOPYHAM30BOM THe, NOBOLMICA LO 3aaHHOM TemnepaTypt 
IIpH KOTOPOH BbIepXKUBACA BT 

TaOmuna2 — yexve 10 MuH, mocme yero TureJ 

PasMepbl 3epeH MHHepambHBIX (bas np ObicTPO NOrpy2Kaica B PesepBye 
3aKaJIKe PpaciwaBOB B BOY C MpOTOYHOH BOJOU. Oxs1axkJleHl 
oOpa3sioB Ao TemnepatTypp 2 
mpoucxoyuno 3a 3—4 mun. FV 
OCTHIBLUIMX pacnwaBOB OblwIv Mpur 
TOBJICHbI WIWIM@bI, B KOTOPbIX Ips 
U3BOAHIOCb OnpeweleHHe pa3sM 


= 


T-pa Dannut BusaaemuT Maruetut 
° 


pasmep 3epeH, MM 


1300 | 0,08—0,4 |0,008—0,016) 0,02—0,08 
4200 | 0,8 —4,0 |0,008—0,016| ¢,04—0,1 pos sepex. Mccmeqospanuch pa 
4000 .| 4,8 —2,0 |0,06 —0,2 | 0,1 —0,2 map oOsnacTtu B. B ta6n. 2 mp1 
800%) #2,0°—2,9 1071 0515") 0,4) 02 BeJleHb] Pa3MePbI 3ePeH MUHEPa 
G00" tor 5 40. Oe | ee 


HbIX (pas paciwaBa, COsep «Kalle! 
43,5% FeO; 38,4% SiOe; 18,05‘ 
ZnO. B pacniapax, 3akaseHHbIxX mpH Temnepatype 1300°, o6Hapy2xuBaertca chaz 
BHJJIEMHTa B BYE MeJIKHX KPHCTaluMKOB pasMepom 0,008—0,016 mm; daar 
Ip 3THX TeMMepaTypaxX AOBOJIbHO XOPOLIO BLIKPUCTaIH30BaH HU OOpasyeT 3e] 
Ha Jo 0,1 mm. C noHuxKeHHeM HCXOAHOH TemMepaTypH OOpasua Wo 600° coorn 
IeHHe CKOpOcTeH pocta (asJuTa HM BUJWIeEMUTAa Ip 3akaKe ocTaeTca 6e3 u3Mt 
HeHHA. (ecto Sl a 

Hismepenne ylenbHOH 92/1eKTPOMpOBOLHOCTH M MarHHTHOM BOCHPHUMUMBOCT 
pacmiaBos cuctembl FeOQ--SiOz — ZnO mposogusocn B uuTepBane 1450—1000 
CocraBbl HCCyleQOBaHHbIX PaCIWaBOB H3MeHAJHCh B Tpex HanpaBAeHHAX: Mp 
MOCTOAHHOM OTHOWeHHH SiO2/FeO = 0,9, np nocTosxHHOM KOHUeHTpalnu Kpen 
He€3eMa WIM 3aKHCH *Kemesa. CofepxKaHve OKMCH WHHKAa B MCCeMOBaHHBbIX par 
mlaBax KoeOanocb oT 0,0 yo 30,0%. B pacnnapax c nocTOAHHbIM OTHOWeHHe 
SiO2/FeO = 0,9 noppmenue KonteHTpanun ZnO c 0,0 go 30,0% IIPMBOMHT K yBe 
JIMYEHHIO YAeIbHOK 31eKTponpoBogzHocTu mpu 1450° or 2,4 no 6,8 om~!-cm- 
HizorepMbl yebHOl  %IeKTPOMpoBoxHocTM Mewr reperu6 mpn_ 175 
ZnO. B pacnaBax, B KOTOPbIX KPeMHE3EM 3aMellayica Ha OKUCh WHHKa, yJe 
Had 9IEKTPONPOBOAHOCTh YBeIHYMBANAaCh MPOMOPLMOHAIbHO COMepxKaHHo OKUC 
HHKa. Tak, mpu 1450° nospienne KOHWeHTpalun OKUCH WHHKa Jo 30,0% ys 
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MMBaCT Y]CJIbHY! S/eKTPOMPOBOMHOCTS OT 1,37 n0 7,4 om~!-cm7!. Usotepmpr 
{eJIbHOH 9JIeKTPOMPOBOAHOCTH HMEIOT NeperHO mpu KOHWeHTpanHH oKONO 12% 
0. lp samemjenun B pacnaBax 3aKHCH 2Keslesa OKNCbIO WHHKAa YJleub- 
fA QJIEKTPOMPOBORHOCTh CHMKaeTCA Hw MpH 1450° ymenpmaetca oT 1,37 no 
M5 om~'-cm~!. Vsorepmbl yeibHO aeKTpOMpOBOAHOCTA STHX pacniaBoB 


eloT neperu6 npu 9—11% ZnO. ei 
| AOcomOTHbIe 3HAYCHHA BEMUNH YJeIbHOH SeKTPONPOBOAHOCTH B 3aBYCUMO- 
4M OT TEMMepaTyPbI MOAYMHAIOTCA SKCNOHCHILHAIbHOMY 3aKOHy H BbIpaxkaloTca 
aBHeHHem x = A,-e*IRT, OOpaOorka SKCNePHMeHTAIbHbIX JAHHbIX YeNbHOL 
dA |g x 


i CKTPONPOBOAHOCTH B OOacTH NvWaBIeHHA B KOOPAHHaTaXx — At noxa3ana 


WIH4UMe YETKO BbIPaKeHHBIX NeperuOos Ha 
DUBLIX W3MeHeHHA cCBOlcTBa yyembHon  }49%5) 
4eKTponposoguoctu (d Alg’x) B 3aBucumMo- *& 
tM OT KOHUeHTPallHy OKHCH WMHKa (dc) uy 
HTepBaa miaBenusa ( Af). a 
Tak, 21a pacmmaBos c SiO2/FeO =0,9 
KPHBOH puc. 2 BbIABJICHbI Ba Meperu- 
h: mupu 9,0% ZnO (rouxa J) unpu 16,0% 
nO (Trouka 2). Hanecenve 9THx TOUeK Ha 
arpaMMy cCOcTOAHHA cucTemEl FeO — 
0% ZnO orsesaer nonsnesnioe pacnra. RC2,KPias nowenena _wimepas 
-, 0B yYHebHOU SJIeEKTPOMNpOBOAHOCTH pH 
AX CBOOOJHbIX MHHePpaJIbHbIX aCCOMMallWH MvNaBsleHHH B 3aBMCHMOCTH OT CocTaBa H 
ama BuseMuTa (2ZnO -SiOz), a mepern6 ‘HHTeppana miaBienua At 
pu 16,0% ZnO — ucuesHOBeHuIO CTPyK- 
yPHO cBOOOZHOrO TpusuMUTa. B pacnaBax pH NOCTOAHHOM KOHIeHTpallun 
AKUCH 2Kesle3sa Meperu6 B 3THX KOOPANHATAX OTBeYaeT NMOABeHHIO (ba3bl BUUI- 
emuta. Ja pacnmaBoB, B KOTOPbIX 3aKHCb 2%Kee3a 3aMeLlaacb Ha OKHCb ILMH- 


a, Tleperv6 B Koopaunarax “18 * At OTBeYaeT HCYC3HOBEHHIO TPHMMUTA 


dc 


TOABJICHHIO BHJIJIEMUTA. 

Vsmepenve MarHuTHOM BOCIPHUMUMBOCTH paCiaBOB W3yYeHHOH CHCTeMbI 
oKa3aJiO, YTO BCe OHM MapaMarHUTHbI; BEMMYMHA M@rHHTHOM BOCIPpHHMYHBOCTH 
aCIIABOB ONpefeIAeTCA KOHMWEHTPallueH B HUX OKMCJOB *XKeNesa. A6co10THOe 
iaueHHe MapaMarHeTu3Ma MCCeMOBAHHbIX PaCiaBOB HESHAYHTEIbHO MeHAeTCH 
Temnepatypou. Msorepmbl MarHHTHOH BOCNPHHMYMBOCTH PaCMaBOB CUCTEMBI 
eO — SiOz — ZnO umeror nepern6nl, oTBeualollMe rpanune OOacteh A u 5, 
@. mepexofy B OOacTb pacmaBoB, cosepxKallux BusemMuT. McuesHopenve 
a3bl TPHAHMUTa Ha M3OTepMaX MarHHTHOM BOCIIPHHMUMBOCTH He OOHAapy2xKu- 
4€TCH, MOCKOMbKY TPHAMMUT MaMarHHTeH, a H3MeHeHHA OOMeH BOCIPHMM4H- 
CTH CHCTEMbI HeE3HAUHTEJIbHBI. me 

Takum O6pasoM, Ha OCHOBe H3MePeHHH SJIEKTPOMATHUTHEIX CBOHCTB H MeTpo- 
abuuecKoroO aHaIM3a MNOCTpoeH y4acTOK NCeBAOpaBHOBeCHOH AMarpaMMbl 
OHHOH cuctempr FeO — SiOz — ZnO. ; 

VUccneqopannan fMarpaMMa He ABJIAeTCA PABHOBECHOM BCJIeACTBHe BOCCTAa- 
OBICHHA HW YJIeTYYMBAHYA WMHKAa Mp BbILePpMMBaHHH XKeNe3HCTHIX PacnaBoB 
OOacTH BbICOKUX TeMMepaTyp. : ‘ 

Vismepenua yenbHO 3/1leKTPONPOBOAHOCTH HW MarHHTHOK BOCMPHAMUYMBOCTU 


dAllg x 
ACIWIABOBB OGJIACTH MlaBIeHUa HM OOpaboTKa JaHHbIxB KOOpAMHaTax—F>— — At 


BBONSIeT HAMETHTb rpaHHupl 'asoBblx moneH B HCCIeqyeMbIX MvarpamMMax 
TOA HUA. 


F i y 
ViscrutyT metannypruv um.” A. A.’ Balixopa Tfoerynuao} 
Axkayemuu HayK CCCP hu 11 IX, 195% 

pet " ITATHPOBAHHAARJINTEPATYPA aa 


(THM. Guxukos, B. Il. Cuactranse it, JAH, 127, Ne 2, 356 (1959). 


AH Buunuena, Tr. Bunyueaa, Ontuyeckan muHepanorua, 1953. 
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Jlokxaann AxKkagemuu nayKk CCCP 
1959.' Tom 129, Ne 6 


XHMHYECKAA TEXHOJIOLH, 


B. WH. KJIACCEH u K. Me KOBAUEB 


K MEXAHW3MY JIEMCTBHUA HEOPFAHHYECKMX JIJIEKTPOJIMTO 
MPH: ®JIOTALMN NMPMPOAHO-THAPOSOBHbIX MHHEPAJIOB 


(ITpedcmaeneno} axademuxom A, M. Tepnueopeesim 21 VII 1959) 


Bo3smoxHoctb appekTuBHow dbmoTaluu KaMeHHOrO yrua B 1—3% paca, 
pax XMOpucTOro KaIbUMA, XOPpUCTOrO HaTPuA UM Apyrux conel HeOpraHuyeckA 
KUCIOT, 6e3 oOaBeHHA KaKHX-1M60 Apyrux peareHTos, Oba OTKPBITa | 
CCCP (2). B qanbHeitimem Opuio ycTaHOBJeHO, YTO Taka PoTalusA, HaspipaeMa 
«COMAHOM», MOKeT ObITh pacnpocrpaHeHa HW Ha Apyrue nNpHposHo-ruqpopoous 
MHHepasIbl — rpaduT, CaMopofHyio cepy, TaJIbK M Jp. OrmeyeHo Takxe, q1 
TIpH HeOOIbUWINX KOHICHTPaluAX HEO} 
raHHuecKux aeKTpomuToB (0,1—0,5% 
AelicTBue OpraHwueckuXx peareHTOB pe 
KO aKTMBH3Hpyertca. | 

Bombuioe + cBoeobpasHe «COAHOL 
(pIOTAWHH BbIZBaIO MpoBekeHve paj 
uccleqoBaHui B OOMacTH TeOpHu 3TOT 
mipomuecca. BHayame JelicTBue cole CBS 
3bIBaJIOCb TOJIbKO C TEM, UTO OHH OOYCuIC 
BJIMBaloT MeHOOOpasoBaHHe. OHaKo 
7laJIbHeHeM ObI0 YCTAHOBJIEHO, 4TO Ip 
«COJIAHOM» (OTA MpONCXOAUT ruypr 
(poOu3allua yruia; ITO OnWIO CBaA3aHO 
3JIEKTPOXHMMYeECKHMH ABJICHHAMH, Mp 
Qe 6 ae dif 44 46% +MCXOAALMMH Ha NOBEPXHOCTH YrOJIbHBI 

Konuenmpayusr Natl yacTuy (*). SaTem Oblio0 saKcnepu 42 
Puc. 1. Bauanue KonueHTpauuH xJopucto- TaJIbHO YCTAHOBJICHO H3BeCTHOe COBM 
TO HaTpHA Ha BeIMYHHy SICKTPOKHHeTHYe- JICHHE MeKAYy JIMOTPONHLIMH PAAaMH U 


ckoro MOTeHIMala Uw GAOTHPyeMOcTb 31e- yoR y paqamu ux dbroTayMoHHOl aKTH 
MeHTapHOoH ceppi (a) H KaMeHHOrO yrvian (6). 


Co— 9u1eKTpOKHHeTH4eCKH MOTeHIMMa, BEI- HOOT (*). Ha stom ocHoBaHHH THRE 
YHCIeHHBIM Ges yueTa MOBePpXHOCTHOH MIpo- Poousaua noBepxHocTH MME ae 
BowumocTa; C —XapakTep u3MeHenua ucTuH- OOBACHAIACb U3MCHEHHEM CBOLCTB KU 
HOrO SeKTPOKHHeTHYecKOorO MoTeHIHala; KOM (ba3pi B O6bemMe. Psazom Hccwiey 
Y—BBIXON MeHHorO MpoAyKta Mpu xoTaM4 _ panvit (4,5) ycraHoBmeHo, 4TO Ha Or 

~ IHIO IIA OKa3bIBalOT CYILeCTBeHH 
BIMAHMe AOOaBKM O4eHb HeOOMbIIMX KOMMYeCTB cone (np KOHUeCHTpalll 
MX B pacTBope mopsyKa 0,03—0,1%). B arom cayyae He mpoucxogur 3Hau 
TeJIbHOrO H3MCHEHHA CBOHCTB Bop (°), 

Hamu W3MepeHoO BAMAHMe HEOPpraHM4ecKUX FeKTPOMUTOB Ha dsIeKTPOKHH 
THYECKMM MOTeHIMaJI MOBEPXHOCTH 4acTHI, KaMeHHOTO yraa uM caMOpomH 
cepHl. 

HamepeHua MpOBosUJIMCbh MeTOOM, OCHOBAHHEIM Ha 3/IeKTPoocmoce. Muuep 
Jbl U3MebYaIHCh AO 74. QeMeHTapHad cepa cofepxKana OM Mpowenta mp 
MeCeH; 3O0JIbHOCTb YaCTHIL yrid paBHaacb 3,6%. PesymbtTaTbI OMBITOB (puc. 
MOKA3bIBaIOT, YTO TOOaB/IeHHe XJIOPUCTOTO HaTPUA yMeHbIUAeT BeIMUHHY 3IeK 
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C-hOMENYUBD 


tL 


I 
SSeyee 
Burod rennoen npogysma 


\WIpaTHPOBaHHOCTb a1eKTPO- 
NMMUCCKHM TyTeM. Ouesy- 
, IPM STOM CHM2KAaeTCA MoOWI- 


% 
70 


{KHHETHYCCKOTO MOTeHMMasa Cepbl Myriad *; IPH STOM BospactaeT BIXOL Ccpi0- 
}PpOBaHHOrO MaTepHawa. CieqoBaTenbHO, MpOAYKTH SIeKTPOMHTHYeCKOL uC- 
MuMalMM CON, aycopOMpyscb Ha MMHEePabHbIX YACTHMAaX, CHUKAIOT UX 


‘aCCMaTPHBaeMbIX MHHepaJIOB 


N 
N 
i MOTeHIHa MOBepxHocTH, S 
0 (B COOTBeTCTBUH Cc pabota- S% 
h A. H. @®pymxuna) mpuso- § AS 
IT K ee ruapodpobusanun. N of ae 
rMeyeHHOoe paHee coBmafe- & ee 
@ JIMOTPONHEIX PAROB UH pada N Us NN 
OTHPY€MOCTH JONOHUTeb HO S55 2p 88 
DATBEP2HKMaeT STOMOMOKeHHE,a = S N 
b mpoTuBopeunt emy.Jlelictaue ON 
We€KTPONHTOB, pH KoTopom S&#% ANS 
kK MOHBI, HaxXOJAcbBpactBope, § i S8 
MITATHBAIOT» MOJI€KYJIbI BODbI & j, NS 
ff MOBepXHOCTH MUHepasa, Jou- 28 
‘HO 3aMe€THO CKAa3bIBaTbCcs | Rs AES 7 OST Me as we 
[PH OTHOCHTeIbHO OoubINUXx 
OHICHTPaluAX pacTBopa. Puc. 2. Bauanne Temmepatyps! Ha dbmoralHio kaMeH- 


8 Horo yraa B pactsope NaCl. a —nenHan dsoralua 

y ! 
Jlyuuree Ree VOASUCIBUE. Ip KOHWeHTpauuH pacTBopa 3,5%: 1 — 6e3 npeyBa- 
PHTeIbHOrO 3aMayHBaHHA yruia; 2 — nocme 50-yacoBo- 


-MaslopaCTBOPHMbIMH. B BOJe ro samayvBaHia yraa; 6 — cnoTauua B OecneHHOM 
/eaTCHTAMH B IIPHCyTCTBHH CO- almapatTe NpH KOHIeHTpalwH pacTBopa: 3 — 2,0% ; 


ie CBA3aHO C TEM, ¥TO 93TH 
)eareHTh! JETUe SaKPeMIAIOTCA 


4—3,5% 5—8,0% 


1a MOBeCPXHOCTAX, OKPY2KeHHBIX ff MaOycTOHYMBOH THApaTHOH oOon0uKOH. 
CnemyeT OTMeTHTb, YTO yKa3aHHOe TuApodoOusupyroulee MelictBue Heopra- 


Mb 
-120 


~0 


a [TE TN ET eT 


Puc. 3. Usmenenue BeHUMHbI SJIeKTPOKMHETHYe- 
CkOrO MOTeHIIMala NOBepXHOCTH 9sseMeHTapHOli 
cepbl (2) H KaMeHHOYTO yruia (6) B 3aBHCHMOCTH OT 
reMiepaTypbl, pH KoHWeHTpauuH NaCl (B npouex- 
tax): 1 uw 4—0; 2— 0,5; 8 uw 5—0,2 


HHYeCKHX 93JIEKTPOJIHTOB OTHO- 
CHTGJIbHO He€BeJIHKO H OKa3bIBa- 
e€TCAH JOCTATOUHBIM TOJIbKO VIA 
(puloTaluH MHHepaJoB, oOslajato- 
UMX 3HAYHTeIbHOH MpHpoyHOH 
rugpodo6uoctb1. B yacTHOcCTH, B 
cayyae OKHMCI€HHA MOBepXHOCTH 
YIOJIbHBIX YaCTHIL MPH UX WWIH- 
TeJIbHOM XPpaHeHHH «COA HAA» (p0- 
Talla 3aMeTHO yxyfaeTca. 
BecbMa CBOe0Opa3HbIM OKa3bl- 
BaeTCA BJIMAHHe TeMMepaTypbl Ha 
«COJIAHY!O» (OTAaWMIo, paHee HH- 
KeM He HccesOBaHHOe. ONBITHI 
MeHHOH (buoTalHu u dloTawHu B 
«OecleHHOM» aMmmapate Xamnu- 
MOHJla NOKa3bIBaloT HaslMunHe MaK- 
CuMyMa (pJIOTHPyeMOCTH B HHTep- 
Bayle Temnepatypbi 10—20° (puc. 
2).To, 4To 3TO HaGsIOaeTcA H pH 
OecneHHOH (boTauuu, CBHJleTeJIb- 
CTByeT O NOJYHHEHHOM 3Ha¥eHHH 
pomu meHoo6pa30BaHHA, 3aBHcsA- 


* Hanwune MakcHMyMa Ha KpHBbIX NOTeHWHa — KOHUEHTPallMA CBA3aHO C OTCYTCTBHEM 
yueTa NOBEPXHOCTHOM NPOBOLUMOCTH, CKa3bIBAKMeliCA OCOCCHHO 34METHO IPH MaJbIX KOHIEHTpa- 
WHAX SNeKTposHta (7). IIpH yseTe NoBepXHOCTHOH MPOBOAMMOCTH BeNMUnHA SeKTPOKHHETH- 
ueCKOFO NOTCHUHaa C POCTOM KOHUEHTPaLM SeKTpOMNTA Sy eT MOHOTOHHO CHux«KATECH (pue. 1, 


KpHBple C). 
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ero BJU3BeCTHOM CTeneHu OT TeMNepatypsl. YxyAwenHe dJorayun KaMeH | 
HOrO YrJid pH MOBbIeHHH TeMMepaTypbl, BeposTHee BCero, OObACHA| 
eTCA YBeAHYCHHEM OKHCCHHA MOBeEPXHOCTH MUHePaNbHBIX YacTHL. OT 
MIpeMOOKeHHe KOCBEHHO MOATBepxKAaeTcA AByMA HaGMOeHMAMM: a) ycTa 
HOBIeHO, YTO C YBe/IMYeHHeM TeMMepaTypbI BOspactaeT 9/1€KTPOKMHETH | 
yeCKHH MOTeHIMal MoBepxHocTH yacTuL (puc. 3). HekoTopoe cHuxKeHHe STOr() 
MOTeHIMala B AMCTHAIMpOBaHHO Bose Mp TemMepatype Balle 50O—60° moxe: 
ObITh CBAZAHO MOKA C He BNOMHE ACHBIMA V3MeHeHHAMH MOBepXxXHOcTH *; 6) ecuIt| 
HarpeTb CyCMeH3HIO, TBEPOli (aso KOTOPOH ABAAeTCA yroub, RO 60° u hrnorTH 
poBaTb ee nocie oxmaxKyeHua Jo 18—19°, To nogaBnenue duoTayuu coxpa'| 
HAeTCA. 


VWuctutyT ropuoro ena Tocrynua1o0 
Axkanemau HayK CCCP 9 VII 1959 
MockoBcKHH YTopHbIii HHCTATYT 


UHMTHPOBAHHAS JIATEPATYPA 


1JI.M. Matep,Jl.E. Wyxkepmauu gp., Koxe u xumua, Neo5—6 (1934). Xumual 
TBepyoro TonauBa, 5, B. 7 (1934). 2B. UW. Kaacceu, MW. H. Maaxcun, Usp. AH 
CCCP, OTH, Ne 3 (1954). *% B.C. Xapaamos, Bran. Mucr. mexanny. o6pa6oTku mo 
wlesH. UcK., O6oramenue pya, Ne 2 (8) (1957). *M.T. Eatbamesuu, Koxe 4 xumua 
Ne 7 (1956). 5B. MW. Kaacceu, K. II KoBpaues, Hayun. Joka. BbICII. WIKOJBI, 
TopHoe geno, Ne 4 (1958). § O. A. Camouaos, Crpyktypa BoxHbIX pacTBOpOB 3/1eKTpO- 
JIMTOB H raqpatauua uouos, M., 1957. 7O. H. Tpuropos, 3. Tl. Ko3ssmMmuuna 
H Ap., WmeKTpOKMHeTHYeCKHe CBOLiCTBA SeEKTPOKAaNHIApHbIX cuctem, M., 1956. §& UW. UW. K y- 
kKoB, H36p. tp., M3qg. AH CCCP, 1952. ) 


’ 


* e 
ORR AMA Ling eee Obl1 OOHAPy2xKeH MpH onpemenenuu yucna TepeHoca HOHOB 
kepamuuecKylo AHaparMy, HO mpupoya mpoucxoxamux Mp sTom a fi 
B 
Oblia BbIncHeHa (8), P JieHHit TakxKe He 
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Hornaynn Akagemuu naynr CCCP 
1959. Tom 129, Ns 6 


XHMHYECKAA TEXHOJIOTHA 


Unen-koppecnonyent AH CCCP H. H. MJIAKCHH, A. MW. CHHEJIBHHKOBA 
u A. 10. BEHJIMH 


O COPBILMOHHOM! BbILIEJIAUHBAHHM B HEKOTOPDbIX 
PUAPOMETAJIJIYPFHYECKHX WPOWECCAX | 


B rocmeqHHe rosbl BoMpocy copOunH GaropoOlHBIX MeTaJIOB 43 WMaHMCTBIX 


(ACTBOPOB H MYJIbM AHHOHUTaMH yJeAeTCH Gombiuoe BHUMAHHe B CBA3H C TPyd- 
i 


MOHHOE BbILelauMBaHHe, T. €. OMHOBPEMCHHOE PaCTBOPeHHE METAJJIOB U3 PYIbI 
COpOWMA STHX MeTaJJIOB HOHOOOMEHHOM CMOuION. 

B mutTepatype UMeIoTCA JaHHbIe O BO3MOXKHOCTH COpOUMH 3070Ta HU CepeOpa 
'3 IHAHHCTHIX PaCTBOPOB H MYJIbI CHJIbHOOCHOBHBIMH H Cla6OOCHOBHBIMH aHVO- 
utamu (174), ofHaKO OCTaTOUHO JeTaJIbHbIX 


ccleOBaHHH BSTOM HallpaBJIeHHH He MPOBO- Hip 

WJIOCb. 8 ~ 684 
M3 oreuecTBeHHbIX A@HHOHHTOB 3aCJIyKH- ey 

aioT BHAMaHUA cna6oocHoBHo Tuna AH-18 8$§ 

| CHJIbHOOCHOBHOH Tuna AB-17, KoToppimMu MBI 38 

| MOJIb30BaJIUCb IPH MpOBeeHHM SKCIeEPHMeH- SNS 4 

op. CMoub Opamucb B OH~-cbopme xpyn- “8 a, 

jocTbio (B HaGyxiem cocTosHun) 0,9-+0,4 mm 8” Pays 

| YI@JIbHbIM OObEMOM COOTBETCTBEHHO 2,8 u a pce 

},32 mat/r. Bo Bce ONITHI BBOAMJIOCb KOJIMYECTBO | ae a TI 2 tas 2 V7 

MOJIbI, 3€BEOMO H3ObITOUHOe MO OTHOLICHHIO K Mpotonnumeneracime Konminina 


OJepxKaHHIO MeTaJIOB B pacTBope. OnbiTbI Puc. 1. Cop6uua Onaropo_uEix 
[DOBOJWJIHCh B CTaTHYCCKHX YCJIOBHAX Ha MEeTAaNIOB M3 WHAHMCTLIX NYyJAbn 
felaike OyTbIOdHOrO TuMa c 60 06/muH. B xa- SR DEE ONT ae mut): — 
ecTBe OObeKTa HCCeOBAaHHA UCMOJIb3OBasIaCb . 

ya cmowHoro coctapa (Bp %): SiO, 82,61; 

41,0, 8,38; Fe,O; 2,41; As 0,17; Zn 0,08; Sb 0,01; Sn 0,02; Cu 0,07; S 0,087. 

Xapakrep copOmuu OaropoxHblX MeTaJ0B 43 Mysbn MOcHe 16 yac. WHaHUpo- 
anus (cM. puc. 1) moKa3pIBaeT, YTO OOMbIIAA UACTh 30J10TA OT KOMMUECTBA, KOTOPOe 
[OKET ObITh COPOHPOBAHO LaHHbIM OOBEMOM AHHOHHTA, MepexOUTB (asy CMOUIbI 3a 
epppie 1—2 uaca. YeenuyeHve BPeMeHH KOHTAKTAa He aeT 3aMeTHOFO aiPppexta 
CNeICTBHe HaCTYMJIeHHA PaBHOBeCHA B CHCTeMe CMOa — MybMa. CoracHo 
OJIYYEHHBIM HAMM JaHHbIM paBHoBecne HacTynaeT uepes 8—10 4ac. KOHTaKTAa 
ACTBOPa C AHHOHHTOM IIpH COsepxKaHHU B CMOse 30n0Ta 68,4% u cepepa 28%. 
Ip HeOombUIOM KOmMYeCTBe CMOuI, Harpumep 0,180 r cyxot CMOJIBI, B OCHOB- 
oM copOupyerca 3010TO — 52,6% u ToIbKo 2,2% cepeOpa (puc. 1). Hpu yse- 
WUeCHHM KOMMUeCTBa CMOsIbI B 4 pasa, T. e. mpu 0,72 r cyxoH cMOovIbI, Ccop6u- 
yetca 93,2% sonota u 59% cepeOpa. OTO yKasbiBaeT Ha Oombilee CpoycTBo 
-cmone uoHa Wnanucroro 3070Ta Au(CN),, vem uona cepe6pa Ag(CN)>. Ilou- 
[ad COPOUNA OarOpOAHBIX MeTaJIOB H3 pacTBopoB (cM. TaOm. 1) Hocruraetcsa 
HaYHTebHbIM YBeIHYeHHEM KoMYecTBa CMouIbI (1,08 r). 

B pa6ore ycraHoBuieHo, YTO CopOluA CepeOpa HaYMHaeTCA NocMe yCTaHoBwe- 
MA COOTHOWIeCHUA 30N0TO : cepe6po = | : 1,5. Takoe orHomeHHe OaropoyHEIXx 
leTasIOB JocTuraeTca mocue copduuu oKo0 50% sonora. 
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[IpupeqeHHble BbIMe JaHHble HCCeOBAHHA MONTBEP2WaloT BOSMOXKHOCTH | i 
lemecooOpasHOCTh MpakTHYeCKOrO OCYIILeCTBIeHHA copO6uHu OaropoqHbix Mel) 
TaJWJIOB H3 IMaHUCTbIX MyJIbM, OMHAKO IPHMeHeHHe yKa3sanHoro MeTOsa Herlocpe 
CTBeHHO Tocle WHaHHpOBa 
HUA Tpe6yeT 3aTpaTb AONOWTH 
HHTe@JIbHOrO BpeMeHH H, Cue} 
JIOBaTeJIbHO, JOMOJIHHTeJIbR 
HOH ammapaTypbl HW yBeJIu 
YeHHA 3ABONCKUX MIoOUa yeni 
STOrO MOXKHO U30exKAaThb, COB 


Ta6auna 1 


Cop6uua 6naropoxuBIX MeTaJJIOB M3 IMa- 
HHCTOM MYJbMbI B 3aBHCHMOCTM OT KOMUe- 
eTBa cmoubt AH-18 (16 uac. WuaHupo- 
BaHHA JO 3arpy3KH CMOubI uM 2 uac. 

CO CMOJION) 


MecTHB 06a mpolecca — IM! 
HKoummyectBo CMOJIbI OctTalocb B 

ape Voce Fira Se aHMpOBaHHe  COPOLHIO, 7. €) 

F weit, IIPHMCHHB MpOrlecc, Ha3sbiBa: 

ee af A | Ag Au Ag eMbIli HaMH COpOMLHOHHBIM 

| f BbILeaYHBaHHeM, IPH KOTO: 

0,180 0,5 | 5,6 | 9,8 | 52 2,2 OM B KaxKJ[bili aHHbIit MO- 
o'a¢0 | 120 | Bit || 8.2 | 7858 | Ohba oe pe 

0,540 (ie 4 ome 6 eee 48.5 MeHT, Il0-BHJ\MMOMy, OyjeT 

0,720 2,0 0,8 4,8 93,2 59,0 MM€Tb MeCTO PaBHOBeCHe B 


cucTeme cMowla — IlyJIbma, Hi, 

TaKHUM o6pa3om, KOHE€4UHOe PaBHOBeCHOe paCiipeyeneHue MeTaJIJIOB, KOTOPOe 
He JOJ2KHO OTJIMYATbCH OT MPHBeCXCHHOTO BbIlle, yCTaHOBHTCA 3HaAUHTebHO 
paHblue. 
(uit BbInCHeHHA XapakTepa Mpolecca CopOiUMOHHOroO BHILeaLMBaHUA B OMBbI-) 
TaX IIPHHATHI Te 2%Ke NOCTOAHHbIC YCJIOBHA, KaK HB MpHBeeHHOM BbILUe Wpowecce: 
copOluH OaroposHbIX MeTAJIJIOB U3 MYJIbM NWocie wuaHHpoBaHusA, a HMeHHO?| 
HaBecka pyfbl 200 r np KpynuHocTu 95,4% 0,043mm, DK : T =2: 1, xontentpa- 


130 yy N % = 
al # if 64 tee Se! 109 NW 16.8, 952 VA 96,0 
% GW, S Uae 
S N Say 764 
Sal a, & s nog ae 
S BS Hal liad Dt? fs 7H ite Speen, Ea 
8 Ss 3s = 
S 60 8 Ry 6 
D S 
G NS & 
S N S 
. 
we 208 SW 
& “4 V N N 
3 a a end? I Ra 440 8 S 20 
BS 
S SN (AN ee eee ee } 
GS =UF- 10. 15. 20. OS epee +, (ineanere anne Yh vac- 


NONUYEL NGO CMON NLODONMUMENHOLITe YUTKUPOOAALS 


Puc. 2. Cop6uua OnaropoxHbIX MeTaJIIOB aHHo- 
HuTaMH AB-17 nu AH-18 B ycaoBuax cop6mHon- 
Horo BblmelawiBaHua: J — Au, AB-17; IJ — Ag, 
AB-17; JJ] — Au, AH-18; IV— Ag, AH-18; 
V —comepxanue Au B xBocTax cop6muMoHHoro 
BHIMeauMBa HUA 


Puc. 3. M3pneuenne 61aroposHEx 

MeTaJJIOB B Wpomecce copOuHoH- 

HOrO BbilletauHBaHua: J — 30n0- 

ta, JJ] —cepe6pa. Vssneuenne 

pH WHanHpospaunu: JJ — 3ono0- 
Ta, /V — cepe6pa 


mua pactBopa 0,085% NaCN, ocrarounoli menoun 0,01% CaO. B zannolt 
CepHH ONBITOB BpeMA WHaHHpoBaHua 8 yac. 

PesyuIbTaTbI HcceqoBaHua (puc. 2) npexcraBiaior HHTepec ocoOeHHO mpi 
CPaBHeHHH C JaHHbIMM 10 OObINHOMY IMaHHPOBaHHo B 3aBUCHMOCTH OT BPeMeHH 
(puc. 3). BrickasanHoe HaMH paHee mpemomomeHHe 06 ycKopenuu mpomecca 
COpOlMM NOMHOCTbIO MOATBepAumocb. Kpome Toro mpe“MylecTBOM HOBOrO Mpo- 
Wecca ABJIACTCH 3HAYMTeMbHOe COKPAalleHHe BPCMeCHH MWHaHUPOBaHUA, Tak Kak 
IPH COPOWMOHHOM BbllilelauHBaHuM 3a 8 uac. MpakTM4eCKH MOWHOCTHIO CopOu- 
PyeTCA 30JIOTO M3 ITyJIbMbI H B XBOCTaX WHaHHpOBaHUA OcTaeTtca 0,8 r/T 30N0TA 
BMecTo 1—1,2 r/r nocale HaHHpoOBaHHA B OOBIYHBIX YCNOBUAX B TeueHHe 24 ac. 
B sTux onbiTax, kak M panee, copOiluA CepeOpa mporekaeT 3HauNTeNbHO TPyL- 
Hee, Hero OOulee H3BJIeYeHHe U3 PyAbI HUsKOe (76,4%). Oro, 110-BAUMOMy, 0O0b- 
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HIACTCA TEM, UTO CepeOpo B pyle YACTHYHO HAaXOMNTCA B BUIe MUHEpauia Npycru- 
(Ag;AsS;), BooOue TpyHO BCKpBIBaeMOro B MIpolecce I[HaHHpOBaHHA. 

CopOuMonHoe BpllenauMBaHNe yCKopseT Kak mpoTeKaHne BbIlleladMBaHHA 
3 pasa), Tak MH CopOumio cMouOl OnaroposHEIx MeTam10B (B 2 paza). TlepBoe 
bkeT ObITh OObACHEHO H3MCHEHHEM paqueHTa KOHWeHTPalHH, COracHO KOTO- 
y MPH BbIBeeEHHH CMOJIOH OarOpOMHbIX MeTAaJJIOB H3 pacTBOpa PaBHOBecue 
eljaeTCA, CKOPOCTb Nepenoca B pacTBope BOspacTaeT. OueBHAHO, Ha MOBBILIE- 
He CKOPOCTH PpacCTBOpeHHA OarOpOAHbIX MeCTAaJIJIOB BIMAeT UH YJaseHve B pe- 
yusTare COpOWHH CMOOH 43 pacTBoOpa HUO- 


HB Apyrux MeTaJJ10B (Melb, WHHK 4 Jp.), 


| 
i 


XS 
S 


Ss S 
S 


PHUDKAIOWIUX = AaKTHBHYIO — paCTBOpsIOLILy10 i Ss 
HOCOOHOCTb IWHaHHCTOrO pacTBopa. . mS 
| CpaByeuve anvonutos AB-17u AH-18 no &° aS 
N 

i) 


|pOuuN OaropoqHBIX MeTaIJIOB W3 HaHHc- 
(X MyIbll (pune. 2) B mpomecce copOunoHHOrO 
HIeIauMBaHHA MOKa3bIBaeT, UTO CHJIbHOOC- 
pBHaa CMoa AB-17 o6mayqaer Oonbumeli ce- 


| 


FKTHBHOCTbIO KH JIYUWIMMM KYHETHYCCKUMH 


Ss 


SD 
HaloluleHLe, Fo Ha 
OUBEMa Hilly. 


Hacollyenue, fe bm bYyL0éo GbCL 
™~ 
S 


mM Qua AH-18 (1,08 r). Emxoctb anvonuta 
B-17 B WHaHUCTHIX pacTBOpaXx, MOJIyYeHHbIX 
ee 24-yacoBoro WHaHHUPOBaHHA pPyJbl, Co- 


aBseT 7% Ha CMHUILY CyXOu CMOUDI, a WIA 
H-183,65%. 


Oy nen 

lok BANA 

olcTBamu. Tlonuaa cop6umua sonora u ce- ~ 9©3-*"4+4-4 phe 8 
‘Opa anuonutom AB-17 jocruraerca upu NDOGONHUMENEHOLMs KONMAKMT 
hexowe cmMombr 0,453 r— BaBOe MeHbIIeM, pyc. 4, Hacpmexnue anvonnTos 


AH-18 u AB-17 B 3aBoycKux WHaHH- 
CTbIX pacTBOpax HM Myibmax. EMKOCTb 
aHHOHUTOB B OH-tbopme mo oObemy: 
I — AB-17, III — AH-18; B mpo- 
weHTaxX Ha eHHMIy cyxoro Beca: 
II — AB-17, IV — AH-18. Cop6uua 


cepeO6pa aHvonutamu: V — AB-17, 


| Onpits HacbileHua cMospr AB-17 u AH-18 
Vi — AH-18 


Ka3blBaloT (prc. 4), YTO TOMbKO U3 TMepBolt 
plu pacrBopa 3a2 uaca copO6upyerca He- 
aUHTeIbHOe KONHYeCTBO Cepe6pa. B ambHehwiem COpOupyeTCA TOJIbKO 30J10- 
), TAK KaK COOTHOII€HHe KOHILCHTPallHu 3010Ta H CepeOpa He JOcTHraeT 3Ha- 
HUA 1: 1,5. Ha6mtoqaemMaa 3aKOHOMEPHOCTb MO3BONIUT Pa3seIMTb 3O0JIOTO UM 
peOpo B mpolecce copOWHH M3 WHaHMCTbIX PaCTBOPOB H MyJIbl. 


Tloctynuno 
25 VIII 1959 


Kpacuospckuit MHCTHTYT UBeTHLIX MeTAaJIJIOB 
um. M. MW. Kanuunua 


WAMTHPOBAHHAA JIMTEPATYPA 
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M.C. Tupmacos, H. H. Ilaoaxcuun, Hsp. seici. yueOu. 3an., IperHan metan- 
prua, Ne 1, 74 (1959). 
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XHMHYECKAA TEXHOJIOLH 


C. H. CHJIbBBECTPOBHY u H. A. BOFYCJIABCKUM 


NOBbIMIEHHE MPOUHOCTH CTEKJIA B PE3YJIBTATE | 
ErFO OBPABOTKH KPEMHHMMOPrAHHYECKHMMH COEAHVHEHY SIMU 
(I1pedcmaeneno akademuxom II. A., Pe6undepom 24 VII 1959) 


Huskoe 3HaueHHe MeXaHH4eCKOH MpOUHOCTH CTeKa M0 CpaBHeHHIO C Teope 
THYECKOM MPOUHOCTHIO, NOACUMTAHHOM M0 BeMYHHE ATOMHBIX CBAZeH, OOycNO 
JIGHO KaK BHYTPeHHUMH JetbeKTAaMM CTPYKTYyPbI CTeKJla, TaK M HaJIHUHeEM H 
MOBEPXHOCTH YJIbTPaMUKPOCKONMYeCKHX TpeljHH (*) 

YcrpaHeHve MOBEPXHOCTHBIX MHMKPOTPeWHH, CHOCOOCTByrOlee MOBbILICHHK 
MeXaHH4eCKOl MpOuHOCTH CTeKJIa, OblIO MOCTHTHYTO MyTeM ero TpaBJIeHHA Ma 
BHKOBOH KuCcOTOH (?,*), B pesyJbTaTe Yero OTPHMATeIbHaA PONb MectbeKTHOr 
NOBEPXHOCTHOFO COM Oblia CBeeHa K MHHUMYMY, aHaJIOrMyHO TOMY, Kak 9Tt 
HME€T MECTO B H3BeCTHBIX OmbiTax A. ®. Vode (*) c kpucTanamMH NoBapeHHOw 
COM. «SamewuBaHHe» (IleMeHTAalHA) MOBEPXHOCTHOFO CJIOA CTeKJIa, JOCTHTaeMor 
B pe3ybTaTe XMMMYeCKHX BO3LeHcTBHH (°,”) uM MyTeM AMTebHOrO OT2KUTrAa (8) 
TaKKe MPHBOAUT K MOBDHILeHHIO MeXaHM4ecKOH MpouHOCcTH cTekma. CymlecT 
BeHHOe MOBbILMeHHe MEXAHMYECKOM MpPOUHOCTH CTeKJIa MOCTUraeTCA, KaK U3BeCT: 
HO, ITyTeM €FO 3aKaJIKH, B Pe3ysbTAaTe MCKYCCTBEHHOFO CO3aHHA B MAaCCe CTeKIIé 
PaBHOMepHO pacnpeeeHHbIX, 3HAYHTEIbHbIX MO BeJIMYHHE OCTATOUHBIX TEPMO 
yupyrux HanpsxeHHu. B uacTHOCTH, Mpeses MPOUHOCTH MpOMBILIIeHHOrO CTeK 
Ja «CTaIMHUT», 3aKaJIeHHOTO Ha BO3Lyxe, B 3—4 pa3a MpeBbIllaeT MpOUHOCT! 
OObINHOFO JIMCTOBOrO cTeKJIa. : 

B Hallux MCCIeMOBaHHAX W3y4alaCb BO3MOXKHOCTb CyMMapHOrO yBeIMye: 
HHA MpOu4HOCTH CTeKsIa 3a C¥YeT COBMeCTHOH XHMHYeECKOH HW TepMH4eCKON erc 
-oOpa6orKu. | 

Xumuyeckad OOpa6oTKa NOBepXHOCTH CTeKMa OCYLECTBAAIACh KPeMHHHOp: 
TaHHueCKHMH COeCAMHEHHAMM B COUeTAHHH C Pa3JIMYHbIMH Pe%KHMaMH TeMMOBOL 
oOpa6orku. 

OlarofapA OOMbUIOMy XHMMYECKOMY CPOCTBY CHJIMKAaTHBIX CTeEKOJ C KpPeM: 
HUMOpraHuyecKHMH COCAMHCHHAMH, HX MPHMeHeHHe JIA XHMMYECKON OOpaborKr 
cTeKJla ABJIAeTCA HaHOoee MepCNeKTHBHbIM MO CPaBHEHHIO C APyruMy peareH: 
Tamu. IIpu 9TOM MOxKeT MPONCXOANTb HE TOMbKO 3aNOHeEHHe U «3aneunBaHHe 
MOBCPXHOCTHBIX MUKPOTPelMH, HO TakxKe Oomee NpouHoe coequHeHHe OOpa- 
SYIOIMXCH MOMMOPraHOCHJIOKCaHOBOH WIM KPCMHEKHCAOPOAHOH NOsJMMepHED 
IJI@HOK C MOBEPXHOCTHIO CTeKJIa 3a CUeT OOMLMX KPCMHEKHCJIOPORHbIX (CHJIOKCaA- 
HOBBIX) CBH3el THMAa [si —O— SiC] (3) 


§OObeKTOM HcceOBaHUA CJTY2KMAO MIPOMBILINeHHOe HcTOBOe cTeKso Topp: 
KOBCKOFO CTeKsIO3aBOa cCwlefyroulero coctaBa (B %): SiOs 72; Al,O, 1,43 
Fe,O; 0,12; CaO 7,37; MgO 4,03; SO, 0,38; Na,O 14,72. 

Hicnombsopaincb uIMOBaHHble M MOJIMpOBaHHble MO BCeM TpaHAM OOpa3ilp 
cTeKJIa B BUJE NapaseeNvNe LOB TOMMHHOH 6 u 3 MM, WHMpHHOM 6 MM, A1HHOE 
42 MM. IIpeqen mpounoctu mpu usru6e ucxoguoro crekia 5,1 Kr/MM?. 

[1A MOATOTOBKH MOBePXHOCTH MH CO3aHHA PaBHOSHAYHbIX YCOBHI SKCHepU 
MeHTa OOpasi{bl CTeKJIa, MPOMBITBIe B CaOOM WeOUHOM pacTBope, mpexBapu 
TCJIbHO BbILepKUBaJIMCb B TeyeHve 30 MHH. pH KOMHATHOM Temnepatype B 5% 
pacrsope HCl. B pesymprare yacTH4Horo BBIelayMBaHHA Ha MOBepXHOCTY 
CTeKJIa OOPasOBbIBAIMCb NOPbI HM TOHYAMMIad KPeMHeSeMUCTaA MWIeHKa, KOTOPEI 
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(aibHeiuem pu OO6paGoTKe cTeKila KpeMHHMopraHMyecKHMU COeqMHeHUAMU 
coOcTBy!IoT JIYYWIeMy CBHA3bIBAHMIO OOpasyrollelica NoOMMepHO MmIeHKU 
OBePXHOCTHIO CTeKJIa. 

_B cayuae MonoMepHbIX KpeMHMoprannueckux coequHeHHH (pasBeyeHHEIX 
300M) OOpasilbl cTeKIa BbIepxKUBaIHCh B HHX B TeyeHue 5—15 mun., 
BaTeM, C IebiO CO3aHHA COOTBETCTBYIOMNLeH MOBEPpXHOCTHOH MIeHKH, MOsBep- 
HWCb TepMHMYeCKOH OOpaOoTKe B UHTepBame TemmepaTtyp 200—650° c nocue- 
HOULHM OXJIaxKeHHeM Ha BOSyxe. 

Us puc. | sugno, uro MakcuMaJIbHOe ypouHeHMe CTeKsa HaGsIOaeTCA B Cuy- 
#¢ HCHOMb30BaHHA OO/lee KORILEHTPUPOBAHHBIX PaCTBOPOB AUSTHAUXMOpCHaHa 
»H,).SiCl, u dbenuaTpuxsopcuiana | 

H;SiCl; mpu mpopeyenuu mocueny- 4//mm4 Hi foam? 

eH TepMooOpaOorKH cTeKka pu , 2 6 
Miepatype 650°. O6bacuserca 370, 
P-BYUJIMMOMY, TCM, 4TO TOHUAHINAaA 
€HKa KPeMHEKUCOPpOAHOrO MOH- 
pa, OOpasyloulaaca B 9TOM Culy4ae 
PesysbTaTe Pa3sOKeHHA KPeMHHH- 
sTaHHYeCKOTO COeAHHEHHA MPH BBI- 
KOH TemMiepaType, «IleMeHTUupyeT» 
MBEPXHOCTh CTeKa, 3aNONHAA M0- 
PXHOCTHbIE MUKPOTpellHHb. YBe- 
HYeCHHe KOHICHTpalHH IpuMeHse- 
WO KPeMHHHOpraHHyeckoro coelH- 
‘HHA MIPHBOAMT, O4eBHAHO, K 60- 


20 


S 


Ipeden mpornocmu npu useube 
Cee 


*€ MOJIHOMY «3aJICUHBaHHlo» MOBepxX- 9 % 0 600 700°C 
MCTHBIX MUKPOTpelluH, a Take “% Pere aie oe EE aes 
locoOcTByeT oOOpasoBaHHio Oowlee pacmbopa ——- ¢ 


IOTHOH MeHKH mMOmMMepa [SiOs]n 
7 Puc. 1. U3menenve mpounoctTu creksla_ B 3a- 


MOBepXHOCTH CTeKJIa. P . 
’ BHCHMOCTH OT yCJIOBHH erO XHMMUeCKOH (a) U 
_ Bananue sToH MeHKM Ha yNPOY- — ganpuefimed repmuueckol oSpa6orKu (6). 1— 
-HHE CTCKJIA MOXKET ObITb HJJIIOCTPH- = (CaHs)2SiCl, umn CsHsSiCls mpu 200°, 2— 
BaHO JaHHbIMU prc. 16, moKa3bi- CoHsSiCls mpu 650°, 3 — (CsHs5)eSiCl, mp 
1FOULHMH CpaBHHTeJIbHOe H3MeHeEHHe 650°, 4— 50% (C2Hs)2SiCle, 6 —5% HCl 
JOUHOCTH OOPa3IlOB cTeKa, OOpa- 
aHHEIx 50% pacTBopoM AMaTHAUxXMOpcHsaHa (C,H;),SiCl, u 5% "pacrBopom 
Cl. Kak Bpuyuo, KpemuesemuctTaad mieHKa, oOOpa3yioulaica Ha MOBepXHOCTH 
eKJla B pesybTaTe ee OOpadorKu pacTBopom HCl, oxkaspiBaeT aHasorM4uHoe 
HiCTBMe Ha yIpOuHeHve CTeKIa, HO B 3HaYMTeIbHO MeHbIueH cTemeHH, 4eM 
IeHKa, MOMyYeHHaA Ha OCHOBeE KPeCMHHHOPranwyeckoro coeqMHeHHA. 

XapaxkrepHo, 4TO cCTeKJIO, NOKPbITOe MIeHKOM MOMMOpraHOCHOKCaHOBOrO 
WIHMepa B pe3ybTaTe ero Mocwefxyroule BbIepxKKH Mp TemmMepaTypax 
\0O—300°, noKaspbiBaeT yBeIM4eHHe MCXAHHYeCKOM MPOUHOCTH IIPHMepHO B 2 pa- 
, a BbiepxKanHoe npH 650° —B 3 pasa NO CpaBHeHHIO C HCXOHBIM HeOOpa- 
JTaHHBIM CTeKIOM. B mocmeqHeM cayuae OKa3bIBaeT BJIMAHHE CaMO3aKaKa 
eka, OXlaxKaeMoro Ha BOSLyxXe, a Tak2Ke MpeoOpaso0BaHve CaMOH MWICHKU U3 
WIMOPraHOCHOKCaHOBOrO B KPCMHEKHCOPOAHHIH MOMMep, B pe3syJIbTaTe 
JaJICHHA H3 Hee IPH BbICOKHX TeMMepaTypax OpraHuyecKHX paluKasoB. 

CHuxKeHve MpOYHOCTH CTeKJIa, BbIep2KaHHOrO Mp Temmepatypax 400—600°, 
13AHO C BOSHHKHOBCHHEM B CTeKJIe HEYNOPAAOUCHHDIX OCTATOUHBIX TEPMOYIIpy- 
IX HallpsaxKeHHh. 

Tlonyyenupie WaHHble HaBeJIM Ha MbICJIb UCMOIb30BaTb MIA YyMPOuHeHHA 
eKsla 06a yKa3aHHbixX (akTOpa, T. €. «IeMeHTAIlMiO» ero MOBEPXHOCTH HM Co3- 
iHHe B CTeKI€ YHOPAMOYeHHBIX (3aKaJIOUHbIX) OCTATOUHEIX Hallps2xKeHHH, OMHO- 
yemMeHHO. B cBpa3H C 9THM B JlambHeluieM HaMM OblJI IpMMeHeH MeTO 3a- 
WIKU CTeKsIa B KPCEMHHMOpraHHyecKOM %KUAKOCTH. 

Ja mpoBeqenuaA 3akaJIKM OOpasubl CTeKa HarpeBasIMCb B Neu AO TemMepa- 
/Pbl Havala pasMATUeHHA, a 3aTeM OBICTPO MOrpyKaJHCcb B BaHHY, 3alOJIHeH- 
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HYIO KpPeMHHMOpranuyeckoll KUAKOCTHIO. Bei6pannad AA STON WeH NOMMepHas 
KPeMHHMOpraHnueckad MSTHIMONUCHOKCAHOBaA YKHAKOCTh, OTMMUAIOUaA 
MOBbILeCHHOH TeMJIOCTOHKOCTbIO, HarpeBalaCb B KaxXKJOM OTJeCJbHOM CJly4ae Ay 
ompefemeHHow TemnepaTypEl. ONbITbI IPOBOMMMCb MPM MOCTOAHHOM CHW2KCHH 
TeMMepaTypbl KPeMHHHOpranuyecKkOl 3akaMOUHOH AKUAKOCTH Ha 20°; HayaJbHas 
ee Temmepatypa cocrapisana 200°. Tlocae mpopeqenusd 3akaKu OOpasipl crex| 
jla BHIHMMaJIMCb W3 BaHHbI H BbICYIUMBaIMCb MpH Temmepatype 200°, Tak Bed 
6oylee BLICOKaH TeMMepaTypa BbISbIBACT 3HAYHTEJIbHYy!IO Peakcalllo CO3MaHiy 
HbIX B CTeKJI€ HallpxAxKeHHH. 1 
V3 qaHubix puc. 2 BUAHO, YTO yKa3aHHaA 3akasKa CTeKJIa MPMBOAMT K pes 
KOMY YBCIMYCHMIO €FO MPOUHOCTH, MeHAIOWeHCA B 3aBHCMMOCTH OT Mepenayeh 
Temnepatyp At mexyy HarpeTbIM CTeK | 

JIOM HW KpeMHHHOpraHuyecKoH 3akaout 

HOW 2KUAKOCTbIO. | 

IIpu ontumasibHOoM mepenaye Temned 

paTyp mpefesz mpounocTu mpH usr HG 

JIA O6Pa3lOB 3akaJICHHOrO CTeK Ja TOM} 
WMHOM 3 MM focTuraeT 55 kr/MM? (T.e 
yBernuunBaetcs B 11 pas). Y 3aKkanen 

Mifem| HbIX YKa3aHHbIM CMOCOOOM OOpas3iloE 


Npeden npoyxocmu npu useube 
Ss 


Moo % CTeKs1a TOJMMHOH 6 MM IIPOUHOCTb Hpy 

S u3gru6e WocruraeT eure Oombmero 3Ha- 

‘00 S ueuusd, YTO CBA8AHO C BO3HHKHOBeHH: 

AI} (200 8 ©M B Oojee MaCCHBHOM cTeKle OOJIb: 
yoo = WX MO BeJIMYHHe OCTATOUHBIX Ha- 

& mnpsxennti (puc. 2). 
400. 660 SL0.—:(<“<«d OT Takoe pe3Koe MOBBILeHHe MpOuHO- 
AC CTH CTeKIa OOyCIOBIeHO OHO BpeMeH- 


HbIM OJlarONPpHATHBIM BO3],CHCTBHeEM KaK 
Puc. 2. M3menenve npounocTu u cTeneHu 3 
SakaJIKH CTe€KJIa B 3aBHCHMOCTH OT mepeé- 3aKaJI OUHBIX HallpA2KeHHH, Tak ui o6paso- 
naga TeMilepatyp At mMexyy HarpeTbiM CTeK- BaHH€M B MOMEHT 3aKaJIKHW KDCMHEKH- 
JIOM H KPCMHHHOPraHWHYeCKOH 3aKaJIOUHOU CJIODOAHOTO MOUMMepa, SaJICUHBarOulero 
KHAKOCTHIO. 7—cTeKNO TOMMMHOH 3 MM; wyKpOTPEIMHE! Ha MOBEPXHOCTH CTEK: 

2—cTekJlO TomMMMHOK 6 MM 

ua. CielyeT, OHaKO, OTMETHTD, YTO CO3- 
JaHHbIe MPH 9TOM B CTeKJIe BHYTPCHHHe OCTATOUHbIe HANPAKEHHA JIMUIb HE3SHAUH- 
T@JIbHO IIPeCBHILIaIOT MO CBOeH BeJIMUHMHE HallpsAxXeHHA, OOpasyemMble MPH OOBIU- 
HOH 3aKaJiKe CTeKJIa Ha BO3Ayxe. OueBuHO, YTO BIIMAHHE STOTO OLHOFO cakTope 
He MOrIO Obl CYLLECTBeEHHO MOBLICHTb M€XAHHYeCKY!O MPONHOCTb 3aKaJIeHHOrC 
110 yKa3aHHOMY MeTOJY CTeKIa 110 CbaBHeEHHIO C MpOMBILLIJICHHbIM CTEKJIOM «CTA: 
NHHUT». M3pecTHo, YTO WIA NocweLHero TIpH TeX Ke cTeMeHAX BakasKH (2,2— 
2,5 N/cm) mpefea mpounoctTu npu usrnuOe coctapaiser 20—22 xr;mm?. Cnenosa: 
T@JIbHO, 3HAYHTeIbHOe YBeJIMYeHHE MPOUHOCTH CTeKsIa, 3aKaJIeHHOrO B KPeM 
HMMOpraHMyecKOH KUAKOCTH, 3aBMCHT B OOwbIUeli Mepe OT XapaKkTepa 06 
pasoBaHHOM MWIeHKH nNomuMMepa [SiO,]n, Hrpatollero pomb cBoeobpasHoro WeMeH 
THPy!oulerO MOBEPXHOCTh CTeKa «MaHIupsA». 

SakasIKa CTeKJIa B KPEMHUMOPraHHyeCKOH 2%HAKOCTH MMeeT pay CyulecTBeH 
HBbIX IPCHMYILeCTB 10 CpaBHEHHi0 C APyrMMM BUAAaMU 3akaJIKH cTeKka (HaNpHu 
Mep, B MacJlax). 

SakaslKa B 9TOM CyIy4Yae MPOHCXOAUT B Ta3O0BOM H3OTePMHYeECKOM C10e, KO 
TOpbIM OOpasyeTca IPH pa3sOXKXeHHH KPeEMHUMOPraHHyecKOro COeAMHEHUA HU OGeC 
Me€4YMBaeT PaBHOMEPHOCTb 3akaJIKM MO BCeH MOBepxXHOCTH cTekua. B pesyabTaT 
aTOrO yMaeTCA M3OexKATb KMATHUCTOCTHY CTEKOJI, HMerOleli MeCTO B CTyYae BOS 
JYWHOH 3aKaKu cTeKla. Bmecte c Tem, ocTawllaica Ha cTekie TOHUAaiMAa: 
meHka [SiOz], yayumaer ero onTHyecKue CBOLCTBa aHaJOrM4HO TOMY, KaK 9T* 
HM€€T MeCTO IPH «MPOCBeTJICHHH» ONTHKH, OCYWLeCTBAeMOM Mp HaHeCeHUH Hi: 
MOBEPXHOCTh CT€KJa KPCMHE3EMUCTOM MIEHKM STOO pola XHMMYeCKHM TyTeM 

XMMMYeCKaA YCTOMYHBOCTh CTeKJa, 3aKaJIeHHOrO B KpeMHUMOpraHuyeckol 
%KUAKOCTH, Kak NOKa3asIH Ha HCCNeQOBAHUA, CYILeCTBEHHO MOBHIMAeTCA 3: 
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#eT HAIHUMA Ha MOBePXHOCTH CTeKJIa Kak éneppHon KPeMHeCKHCIOPOAHOH, 
iK H «BTOPHUHON» OpraHONONUCHOKCaHOBOH MWIeHOK. YkasaHHble MpevMyllect- 
| 3aKaJIKH CTeKIa B KPeCMHHMOpPraHuNyeCKHX %XKUAKOCTAX CosfaoT WApOKHe 
WSMOXKHOCTH AIA NOMYYCHHA CTEKOJ C pasHOOOpasHEIM coueTaHHeM Ux (pusH- 
))-XHMHUeCCKHX CBOICTB. 

| Ojnako riaBHoe MpeHMylecTBO MpesaraeMoro MeTOJa 3aKaJIKH 3aks10UaeT- 
 B BO3MOXKHOCTH CYMMAPHOFO yBeJMYCHHA MPOUHOCTH cTeksa B pesysbTaTe 
IMHOBPeCMeHHOH XMMHYeCKOH HM TepMuYeckoli ero o6pa6oTKu. B= uyacTHo- 
“HK, JOCTUIHYTHIe 3HAYEHHA MpOUHOCTH cTeKNa Ha H38rH6 (55—57 Kr/MM?) mpe- 
IialOT TPOUHOCTb IIHPOKO pacipocTpaHeHHbIX cTaleH (Mapok CT2, CT3, 
114). 

| Pesyabraret UCCAENOBAHUA OTKPLIBAIOT HUBHIC T€PCNEKTUBLI KOHCTPYKTHB- 
NOH SaMCHbI MeTAJJIOB CTEKJIOM. 

| B  3aKmouenve cunraeM cBOMM OJTOM mpHHecTH OaroyapHocTh 
pod. 1. WV. Kurattropoyckomy 3a BHUMaHHe, IpOABIeEHHOe UM K aHHOl paoore. 


MockoBcKHi XHMMKO-TeXHOJIOrMueCKHi MHCTUTYT Tlocrynuato 
um. JI. HW. Menyeneesa 22 VII 1959 


UWHMTHPOBAHHAS JIMTEPATYPA 


1Tl. Il. Ko6exKo, Amopcupie pemecrsa, H3g. AH CCCP, 1952. *C. H. MKyp- 
os, JKST®, Nod (1931). 3T. M. Baprenes, A. H. Mpanosa, Crekao HM Kepa- 
mika, Ne 12(1955). * A.®. Vom de, OusuKxa kpucrannop, M., 1929. 6 W.. Kurta ii- 
rFopoackuu, Crexno wu crexmopapenne, M., 1950. ® H.W. KutratropogcKkyu ih, 
.W. BepexXuHo dG, Creksio u Kepamuka, Ne 6 (1956). *M.C. Acaauosa,Il. A. Pe- 
Su Hep, JAH, 96, Ne 2, cbenliceedl JE IRS Int |Serk ial OLS. 1 We deaitG Init fou A ia, Proc. II Intern. 
Congress of Surface Activity, 3 Hesrd Os“ )jee s-° Acolle. Kiplin Ko)Be Kpemuutioprannueckue 
LeenunHeHia B TexHuKe, M., 1956. 


1365 


Jloxnann Axangemun nayk CCCP 
1959. Tom 129, Ns 6 


B. C. )KYPABJIEB, B. A. JIAPAHOB u A. E. WJIESHHFEP 


HOBbBIE JAHHbDIE O KYHIYPCKHX OTJIOKKEHHAX 
30HbI, XOBAMHCKOFO FPABHTALLHOHHOrO MAKCHMYMA 
B NPMKACNHACKOM CHHEKJIM3E 


(ITpedcmaenexno axademuxom A. JI. Anwmunoim 2 VII 1959) 


PemeHve OCHOBHBIX MpoOeM TeKTOHUKH IIpukaciHicKOH CHHEKJIH3bI TECHE 
CBA3aHO C TCM HIM HHbIM OTBETOM Ha BOTMpoc O reomornyecKkoH mpupose pac: 
MOaraiouluxca B ee eHTpambHoH uactH XoOsuucKoro u Apascopcxore 
PerHOHaJIbHBIX FPpaBHTANHOHHbIX MAKCHMYMOB. OHaKO Jake O TEKTOHHUECKOE 
mipupofe Oomee u3yyeHHOH 30HbI XOOMMHCKOFO TpaBHTalMOHHOrO MaKCHMyMé 
eJMHOrO MHEHHA HE CYIIeCTBYeT. STO HallvIO OTPaxkeHhe HM B TEPMHHOJIOrHH, KO- 

TOpad, IpHMeHAeTCA WIA onpeyese- 

50°00{___54°45' 32.00 HHA OTBeyalOUeli el KPyMHOH TeKTO- 
HHYeCKOH CTPYKTYPbl H B OeHKe 
BIIMAHHA STOM CTPyKTYpbl Ha XOR 
ocaqkoHakomvieHua (1). Mexay Tem, 
aHHble TeOJOrHH uU reou3suku yxe 
celuac NO3BONAIOT MOLOHTH K OHO- 
3HAUHOMY pellieHHiO BOoMpoca O reo- 
JOrHyecKOH mpupose 3TOH B30HbI. 
Jlutonoro-ctpaTurpaduyeckuH aHa- 
JIM3 H COMOCcTaBJIeHHe pa3pe30B OT- 
JIOMKeHHH Me3030A HW KaHHO30H MOKa- 


has 7 bee 3bIBalOT, YTO HUKaKHe NOAHATUA B 
XOOWHHCKON 30He, NO KpalineH Mepe 
(7) =12 Mil) s\0 4 C BepXHero TpHaca, He OKaSbIBaIW 
ee BIIMAHHA Ha XOX ocasKoHakonse- 

Hua (?). 


Puc. 1. Teonoruueckaa kapta kynona Tro6e- To camoro nocmequero BpemMenw 
KyAyk: ] — BepXHH 301eH (mecKH M MecuaHH- 


KH): 2— maactpuxtcKHli apyc (men);3— Kam- HawOomee ApeBHHMH U3 USBECTHBIX 
MaHcKHit spyc (rmMHBI HM Mepremv); 4—cKBa- B STO 30HE ObWIH OTORKeHHA BEpX- 
2%HHA, BCKPHIBUIAA MOPOAbl KYHryPCKOrO aApyca HeETO TpHaca. JWaHHpx WA yBepeH- 
HOrO CYKJC€HHA O JHTONOTHH W 
MOLJHOCTH Oolee J PeBHUX OTJO%KeHHH, WH B YaCTHOCTH OTMOKeHHH KyH- 
rypa, He Opwio. JInmb B 1958 Fr. mocneqHMe ObWIH BCKPBITHI CKBaxKVHOM 
Ne 9, mpo6ypennoi 10-% skcneguunel Bcecoro3Horo aaporeosornyuecKkoro TpecTa 
Ha kynoje Tro6e-KyfyK, pacnoloxKeHHOM Ha seBoOepexbe p. Kuna (puce. 1). 
CouIfHOM MaCCHB STOFO KyNosa MpemcTaBAAeT COOOM WHaNMpOBbIl WITOK, WMaMeTp 
KOTOPOrO 61H3 NOBEPXHOCTH He MpeBblluaeT, 1O-BuuMomy, 2,5—3 KM. 
Jmanupospllt WTOK NpOpBas HaACONeBbIe COM BIJIOTh NO OTMO*KeHHH KaM- 
manckoro apyca.B wauae naneorena NOpogsbl KyHrypa Obl 3aTpOHyTHI Kap- 
CTOBBIMH TpoleccaMu, MpHyeM yrvlyOsleHHe, BOSHHKINee Hal CBOMOM wToKa, 
ObIIO 3aNOJIHCHO OTJIOXKCHHAMM CaKCayJIbCKOM CBUTHI BepXHerO 3ZOLeHA. 
Cxpaxkuna Ne 9, saoxKeHHas B WeHTPaIbHOM uacTH Kynoma Tyo6e-KyLyK, 
B MHTepBane O—30 M BcKpbiia OesbIe KBAPIWEBbIe MECKH CaKCaYJbCKOM CBUTHI, 
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P MHTepBane 30—63 M — TeMHO-3eNeHbIe PIMHBI Kamnana. HenocpescrBeHHo: 
‘Oke ObIIM BCKPbITbI MOPOAbl KyHTypcKoro spyca. B uuteppane 63—108 m 
KM Mpe/CTaBJIeHbI 3€1CHOBATO-CepbIMM aJICEBPHTHCTbIMH TJIMHaMH, Halleso mpo- 
\ eae runcom. B cpeqneli yacTH riMH MpocuexuBaetTca npocio (20 10 m) 
JIbIX UMCTHIX runcos. B unTepBase 109—120 m 6nimu mpolizensi runcel u aH- 
IPHTbI CepOBaTO-KOPHUHEBbIe, Me€CTAMH C PO3OBaTbIM OTTCHKOM, 3arpASHeH- 
aI€ KPaCHOBaTO-OypbIM TVIMHHCTEIM MaTepHaiom. Hakone, B MHTepBae 
20—150 M nopoybl KyHTypa MpefcTaBseHb! 3eeHOBATO-CePbIMM, CHJIbHO 3a- 
INCOBAHHBIMH aJIEBPOJMTaMH C MeJIKHM PaCTHTeJIbHbIM JeTpuTycom. Awespo- 
ITbI TlepeMeKalOTCA C THMCaMH, OOorallleHHbIMH TVIMHUCTO-aJIeBPHTHCTHIM Ma- 
PpHaJlIOM, HO B TOM K€ MHTepBae OTMeYAIOTCH MPOCOH aJIeBPOJHTOB U 
C4UaHHKOB, COBePUICHHO JIMUWIeCHHbIe THMCoB. 

| OOutaa BCKpPbITad MO,HOCTS OTMOMeHM KyHrypa Ha Kymone T106e-KyyK 
peTaBinet 87 M. ( 

| B mpocmorpenuprx A. B. Konennosuyem miudax OCHOBHY10 YaCTb BCKpEITO- 
paspesa KYyHIypa COCTaBJIAIOT KapOOHATHO-rIMHMCTO-FHNCOBbIe MOpOsEl. 
pura WH TIMHHCTbIC yYaCTKH MOpOAbl MpopactaioT xoOpowio orpaHeHHBIMU 


MCTaaMH JomomMuTa. Cnopalquyecku BcTpeyaetca nuput. Iuuuctoe sewte- 

TBO 4acTO OOOralleHO OpraHH4eCcKHMM OCTaTKaMH. AseBPOHTOBbIe pasHOCTH 
POfbI COCTOAT H3 Me€JIKHX 3e€PeH KBaplla H JIMCTOUKOB co{bI. Unctpie pasHo- 
mH THNCOB WH aHTHJLPHTOB COCTOAT M3 KPYMHbIX MOJIMFOHAJIbHBIX KPHCTa0B, 
epeXOAAMLHX B BOJIOKHMCTHIe pa3HOCTH. 

IlnorHocTb nopox KyHTypa Ha kynone Tio6e-Kyfak Kone6eTca oT 2,35 10 
40 r/cem’, mpHueM MIOTHOCTb TuMcoB, 3afpASHEHHbIX PIMHUCTHIM MaTepHaJioM, 
(@ mpeppuaeT 2,30—2,35 r/cm®, a moTHOCTb asleBpomuTOB 2,20—2,30 r/cm* 
mo ompefzenenuam B: VU. UWipati6mauna). 

Tlo qanHpm 9. A. Kompiropol B o6pasilax KepHa, B3ATHIX Ha rmyOune 124 u 
35 M, COJepxKHTCA He€3HAYHTeEMbHOe KOMHYECTBO CNOp UH NMbiWIbuUbI. B oOpasue 
-rayOunp 124 m nogcuntano 80 dopm. B ux uncso BXOZAT cnezyroulne (B %): 
ntriatopinipites Sed. 18,8; Striatopiceapites Sed. 1,2; Striatoabiepites Sed. 
,5; Striatopodocarpites Sed. 2,5; Florinites striata Sam. 1,2; Pemphygale- 
es Lub. 27,6; Pseudopicea Sed. 3,8; Protopodocarpus Lub. 1,2; Araucaria sp. 
,2; Lebachia sp. 3,8; Cordaitales sp. 3,8; Vittatina Lub. 5,0; Ginkgocycado- 
yhytes Sam. 10,0; Coniferae 3,8; Azonoletes (Tenuella) levis Lub. 5,0; Angio- 
yteris sp. 1,2; Lycopodium sp. 1,2; Polypodiaceae !,2; Zonomonoletes turbo- 
eticulatus Sam. 2,5. 

B o6pasue c rmyOunpt 135 mM 6pim0 O6HapyxexHo 8 cdopm. IIbi1bya romocemaH- 
IbIX B CyMMe cocTaBsaeT 95,9%, cnopbl MamopoTHuKoOOOpa3HbIx 4,1%. Cpean 
OJLOCEMAHHBIX MpeoOlalaeT MbIWIbila XBOMHBIX (75, %). B He6ombuIOM KOsIHUeCT- 
e BCTpeyeHa MbiIbila CarOBbIX M THMHKIOBBIX. 

Ilo mMuenuto 9. A. Konpiropo, BbIABJICHHbIM CMOPOBO-NbIJIbIeBOH KOMMVIeKC 
(pesBHIualHO OJIH30K, NOYTH aHaOrHYeH CMOPOBO-NbIIbIeBOMY 'KOMIVIeKCy 
‘VHIYPCKUX OTMOmKeHHH AKTIOOMHCKOrO paliona. ; 

K rory or XoOsAuHCKOH 30HbI — Ha Kynone TaMfbIkyb, Ha NogHATHH JleBu- 
e Kynoua Jlesure-Mynaiinucal, Ha kymone Jlonrenexcop (puc. 2) wu Ha Kymo- 
[aX ICHTPaJIbHOM YacTH MpOMbIcOBOrO pationa IOxKHOK OMObI B BepXHHX TopH- 
OHTaX COJIAHbIX MA@CCHBOB KYMOMOB MOL[HOCTh THMCOB HM aHTHIPHTOB OOLIMHO 
|e IIPeBbIMaeT HECKOLKUX METPOB, MPHYeM MPOCJON TeppHreHHEIX MOPO cpelu 
[MX OTCYTCTBYIOT. 

ToubKO B COJeHOCHOM TOME KyHrypa Kynona TaMbIKyJIb, BCKPbITaA MOLI- 
[OCTh KOTOPOH cocTaBsAeT 350 M, B €€ BEPXHHX FOPH3OHTAX OOHAPy2XKeub! TPH 
[a4KH W3BeECTHAKOB, MepeMerKaiOulNXca C rMMmcaMu, MOLUHOCTHIO JO 10 M Kkaxyas. 
3} HUKHeH U3 HUX 3aksIOUeH MacT rpapemuta (fo 0,7 m). OcHoBHyt0 Maccy o610- 
[OUHOFO MaTepHasla COCTABJIAeT B HEM paBHul, pexe—rasbKa MeMUTOMOpduOro u 
[eJIKOKPHCTa/JIMYeCKOPO H3BECTHAKA C HEONpPeAeMMbIMM OPraHHyeCKUMH OCTAT- 
amu. B MeHbINeM KOJIMUeCTBe BCTPeyaloTCA 3epHa KBaplla, KPCEMHHCTHIX NOpoL, 
OpraHH4eCKHMH OCTaTKaMH, 3aMeLCHHbIMH OMasOM, OOJIOMKH MoseBoro mmata, 
(y3UBOB KHCOFO COCTaBa, HHTCHCMBHO MMPUTH3HPOBaHHbIX CIOMMCTHIX CaH- 
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WeB, AIM OpraHOreHHOro MpOMCxox*wKeHuA (payMouApHTOB) H USBeCTKOBHCTE 
KOMKH, HanmoMHHatollve Bofopocau. LlemMenT rpaBesuta KapOouaTHbIi, nae 
3AMElLAarOlLHi OOJIOMOUHDIe 3epHa HU COMepxKallluH HeEACHbIe OCTATKU muKpotpay 

K pocroxy or XoOANHCKOli 30HbI, NO Mepe NpHOMKeEHUA K AKTIOOHHCKON 
IIpuypasb10, MOULHOCTb cybcbaTHOrO KOMMMeKCa B KPOBJIE COMAHBIX Mae 
KYNONIOB HauHHaeT 3aMeTHO BO3pacTaTb. Tak, B KpOBJIe COMAHOTO MaCCHI 
Kynona Uly6ap-Kylyk mpocjiexMBaloTca TeMHO-Cepble aHTHAPUTbI, MONIHOC, 
KOTOPBIX H€3HAYHTeIbHa HM TOJIbKO B ckBaxKuHe Ne 14 focturaer 27 M. Bocto 
Hee, B KPOB/e COMAHOTO MaccuBa Kynoma AKkxKap, 3asleraioT TEMHO-CePbIe M10) 


YPASiSsCK 


Ca \Conb-Hneuk 


Cea 


rn 


Hoso-Aneuceeska 
{e) 


HiapHampic 
6 9 


) ie 
fon 
2 i 
: 


25 0 255075 100 KM 
[Saas eae 


Puc. 2. Cxema pacMou0xeHHa COJIAHBIX KYMOJOB, YIOMAHYTHIX B TeKCTe: 

1 — Tw6e-xynyx, 2— Uunruc, 3 — Kexenguicali, 4 — Tamgpyup, 

5 — Jlesute-Mynatinucai, 6 — Jlonrenexcop, 7 — Illy6ap-xkyzyx, 8 — 

Axxap, 9 — Jbxaxcbimai, 10 — J[waman-arau, // — Ame-Oynax, 12 — 
Tromoc, 13 — Kapauynrya, 14 — Jlunescxuii 


HbIC AHTHApPUTHI (MO 25 M) C MpOCTOUKAaMM TeEMHO-3eJIeHBIX IeCKOB M NpocoAM 
OypOBaTO-KOPHUHEBbIX NMe€CUaHHKOB C AHTHAPHTOBbIM HM THMCOBbIM ILeMeE 
TOM. CeBepHee, B KpOBsIe COMHOrO MaccuBa Kynona J>KakchiMai, mpocnemxt 
BalOTCA AHTHAPHTHI (0 29 M) C MPOCMOAMH YePHbIX H3BECTKOBUCTHIX MIM UW Me 
yYaHHKOB. Ha cMexkHOM OTKPbITOM Kymoule Ame-6yak Ona u3 CKBaXKUH, 3alal 
Had Ha runcax KyHrypa, Jo riyOunbl 75 M Wa NO KpacHbIM HM 3eJeHBIM rauHa 
C IIpOCJOAMH PHMCOB, a 3aTeM BPesalaCb B COJIb, COMeP2XKalllyiO MPOCON U BKJIE 
YeHHA KpaCHbIX PIMH HW MeCYaHHKOB, HU TObKO Ha rryOuHe 507,3 mM Boia B WI 
cTylo, HHOrfa KaMuny1o comb. K cepepy or JKakcpimas, B KpoBse COMAHO! 
MaccuBa kynona JKaMaH-arau, NpOcexKUBAaIOTCA THMCHI MOWHOCTHIO NO 14 3 

TombKO ceBepo-BocTounee, B OacceiHe p. Wnex, na Kpalinux 3analHp 
cknaqKax IIpeqypanpexoro mporn6a, B paspese KyHrypa yxKe ocraTouHo ye 
KO OOOCOGMAIOTCA HafcoueBOH HM NOACOMeBOH challMasbHO-sHTOMOFMUeCKHe KO! 
MJIeKCbI, IPeACTaBeHHbIe CyJIbaTHO-Tep PHPeHHBIMH WIM, TeppureHHEIMU MOpoy 
Mu. MouiHocTb couIMHOrO KOMIVIeKCa NO Mepe ABHXKeHUA Ha BOCTOK noceL 
BaTeIbHO COKpalllaeTCA U, HAKOHEL, BAOIb 3amakwHok rpaHuuEl Comoro pa 
MpOcTpaHeHuA JOKYHTYPCKUHX OTMOKeHHH MpocmexKuBaeTcA MOHOKMIMHAJIbI 
HaKJIOHe€HHAA Ha 3anaf MOOCa KYHTYpCKHX THuMCOB. 
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TakuM oO6pa3oM, Ha Iioulaysx, OKaMMJIAIOUINX XOOWMHCKYy!IO 30HY Cc tra 
OCTOKA, HHI€ B KPOBJIE COJIAHbIX MACCHBOB KYIIOJIOB Mbl He BCTpeyaeM Ta- 
FO MOWLHOrO CyIbdaTHO-TeppHreHHOrO KOMIWeKCa, KaKOM Obwi OOHapy2KeH 
kynone Tio6e-Kyqyk. Cxoupie C HUM MO MOMLHOCTH H JHTONOrHM MOPOsD 
ipepXaX KYHrypa BCTPeualoTCA TObKO B OKPAHHHbIX 30HAX KYHIyPCKOrO covle- 
CHOrO Oaccelina — Ha KDpaliHHX 1OXKHbIX KyMO/IaX MPOMbICMOBOTO paliona 
wKHOM OmOnr (Tiomioce, Kapauyuryse u Ap.), B paspesax ckmaqoK AKkTIOOHH- 
oro [Ipuypauibs u k ceBepo-3anayy or r. Comb-Mneux, na JImnesckom kynoue. 
2 TLOCJIEAHEM OHH OblWIM BCKPBITbI CKBAXKHHOH Ha rryOuHe 95 M HemocpesCTBeH- 
TO, HEMbIMM TEMHBIMH H3BECTHAKAMH, BEPOATHO OTHOCAILHMHCH K Ka3aHCKOMY 
jycy. Ormoxkenua KyHrypa MpeycraBreHbl 3feCb [IMHHCTO-aeBPUTHCTO-run- 
BOK TOJNMlel, MOpOAbl KOTOPOH sayacTyio OGMaqaor KpyTonaawmet (1 
—60°) cmoucroctsio. [IMHbI HW aI€BPUTbI MPOHH38aHbl TOHKUMM MpOKWIKaMI 
WIOKHUCTHIX runcoB. B HHKHeH YaCTH TOMUH HaOMOMaeTCA YaCTHUHOe 3aMeLle- 
fe rHmCOB aHruyputTamu. B unteppae 316—431 m (3a60f cKBaxkuHbI) Hava 
TpevaTbcad poco“ coum (MoujHocTHIO 3; 12; 18 u 25 M), 3arpa3HeHHOM rsu- 


|MH, aJleBpWTaMu HM rumcaMu. 
_ Teosormueckas CbeMKa HW CelicMopasBe{Ka Tak2Ke HaMeYaIOT OTMHYHA COCTaBa 
WIOKEHHH KYHTYPCKOrO Apyca XOOQHHCKON 30HbI OT OKPyKal0ulux ee MOLLa- 
HC OTPHUaTeJIbHbIMH 3HAYCHHAMM AHOMAJIMM Cusbl TaxKecTH. Ha comAHbIX Ky- 
jiax Kexenfpicaitt u Unuruc HuxKe KpOBJIM KyHrypa Jo rayOuHEr 3—4 KM Ha- 
lOaJIMCb MHOPOUMCJIeHHbIe OTParkaloulve WIOWatKH, BeEPOATHO OTBeUAaTIOLLHe 
| aaa WJIM TEPPHTeHHLIM IpOcslIoAM BHYTPH coun. Mopdomorua COuAHbIX 
YMIOJIOB, BbIABJICHHBIX B XOOJMHCKON 30He, OTMMYACTCA Ooubuel MpocToToH. 
O-BHJMMOMY, B ee Tipewesax cCpeAH COJeHOCHOH TOU KyHrypa MOABMAIOTCA 
OULHbIe WauKH TeppWreHHO-rHMCOBbIX NOPOL, 3HaYHTeJIbHO NMOHM3UBIINe Wiac- 
1UHOCTb M IIOBbICHBINHe €€ IJIOTHOCTb. 

Hameuaromlveca JIMTONOrHueCKHe OTMHUNA OTMOXKeHHH KYyHTypa XoOOMUH- 
<Oli 3O0HI OT OTJIOXKEHHIi CTO, PasBUTbIX Ha CM@*KHBIX MOUaAx, CBULeTeIb- 
[BYIOT O CIeMHMUHOCTH YCJIOBHH ee reOMOFHYeCKOrO PasBUTHA B KYHTypcKoe 
pema. Ilo reou3suyeckHM JaHHbIM MOXKHO Npesnoaratb, Yo XOOAMHCKAaA 30Ha 
KyHrype MO OTHOMEHHIO K Oosee IOXRKHIM WIOWLALAM Oblia CTPyKTYPHO Ooviee 
PUNOAHATA, C UeEM, BEPOATHO, H CBA3AHbI CallMasIbHO-sIMTOMOrMYeCKHe OCOOeH- 
OCTH OTMO*KeHHH KyHTypa B ee Mpefleax. | 

BosMoxKHOCTh HaxomweHHaA B XOOMMHCKOH 30HE Y4aCTKOB 3aeraHHsA Tep- 
WT@HHO-H3BeECTKOBHCTHIX NOPON, KYHFYPCKOFO WIM apTHHCKOFO ApycoB Ha Tly- 
WHaX, MOCTYNHbIX WA rayOokoro OypeHHA, MOBIWIAeT ee MepCNeKTHBHOCTb 
a MOMCKM HedTu Hu ra3a. 


Teomornueckuli HHCTHTYT Tlocrymuuo 
Axkajemuu Hayk CCCP 23 VI. 1959 


LMTMPOBAHHAS JIMTEPATYPA 
1B.C. Ky pasaes, Boat. MOMII, org. reon., 32, 8. 3 (1957). 
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Jloxuann AKayeMuUnH HayK CCCP 
1959. Tom 129, Ne 6 


3.. A. KYPABJIEBA 


_K CTPATHFPA®HH APEBHUX OCAJO4UHBIX OTJIOQKKEHHM 
BACCEMHA CPEJ\HEFO TEYVEHHS p. 4APBI 


(ITpedcmaeaeno axademuxom H. C, Wamcxum 15 VII 1959) 


K HacTosleMy BpeMeHH J peBHHe OCaOUHbIe OTOKEHHA CeBepO-3anaHor 
cK0Ha AmaHCKoro UluTa M CeBepo-BOCTOUHOH OKpanuHbl [laromcKoro Haropbs 
M3YYeHbI JOBOJIbHO JeTasbHO. PavoH Ke HeMOCPeACTBEHHOrO CMbIKaHHA 9TH) 
CTPyKTYPHbIX OOlacTeli (BepesoBckaa BlaquHa) JO MOcMeqHero BpeMeHH U3y4e 
6b HefocTaTouHO. B cBa3H C 9THM B MUTepaType MMeIOTCA Pa3/IHUHbIe TOK] 
3penna (1,7,°,6) mo Bonpocy o crpaTHrpaduyecKHX COOTHOLWeHHAX MaTOMCKOI‘ 
KOMIWIeKca OKpauubl TlaromcKol ckmaquaTol 30HbI C KeEMOPHHCKHMH OTJIOKe 
HHAMH CKIOHa Aj aHcKoro UHTa. C Wesb}O YBA3KH YNOMAHYTHIX Pa3pe30B aB 
TopoM B 1956 r. Obwiw MpoBefeHbl HccIeqOBaHUA B OacceliHe cpemHero TeYveHHS 
p. Uapp (pp. Cex, Moxppit Kymax-Y.1ax, Cyxoi Kymax-Ywax). 

IIlpopeqeHuble HcceOBaHHA NOKa3aHv, uTo p. Uapa (oT p. Bunup go p. Cex, 
BCK PbIBaeT NOJIHbIH pas pes tay HHCTHYeCKH OXapakTePH30BaHHbIX HHKHEKEMOPHH 
CKHX OTJOKeHHH U COMIaCHO UX NOACTHMAIOWLNX APeEBHUX OCaOUHbIX OOpa30Ba 
HHH. BpwIO YCTAHOBJIEHO, UTO STOT PasPe3 ABJIACTCA MPOMEXKYTOUHLIM H CBASYIO: 
IMM M@KAy W1aTPOPMeHHBIMH OTJIOXKeCHHAMM CKIOHA WLHTa HW TeOCHHKJMHAJIb) 
HbIMH OTJIOMKCHHAMH CKalyaToH OOAacTH. STO OOCTOATENLCTBO MPHAaeT paspe3) 
p. Uapp oco6yio 3Ha4uHMOCTD. | 

B Oacceline cpequero Teyenua p. Yapbi BBIeMAIOTCA CMeyIollHe CBUTHI, CO: 
ryiacHO NepeKpbiBaloulve Apyr Apyra (cHu3y BBepx): 

Huuatckaswv CBUT a pasBuTa no pp. Uape, Moxppi Kymax 
Yuax u Cen. B myunuiem o6HaxKeHHN CBHTHI, Ha eBoM Gepery p. Uapsi, B 3 KN 
Bpulue ycTba p. Moxppili Kymax- Yax, Ha rHelicax M rpaHuTo-rHelicax KpucTas: 
JMYeCKOrO (byHaMeHTa C Pe3KHM YIVIOBbIM HECOrlaCHeM 3aJleratoT Cepble, MOT 
Hbl€, KPYMHOSeEPHUCTHIe€ KBapPLeBbl€ M€CUAHHKH C XOPOWO OKAaTAHHOH FalbKol Ge 
oro KBapliia. 

Bae MecuaHHKH MOCTeNeHHO MepeXOAAT B CBETMO-Cepble, MeCTaMH KpacHO 
Oypbie KOHIIOMepaTHI, COCTOALMe M3 rasleK H BasTYHOB KPUCTaJIM4YeCKUX MOpon 
CILEMCHTHPOBaHHBIX XKeJIE3HCTLIM H KBaPIeBO-KapOOHATHBIM IleMeHTOM; peK¢ 
BCTpevalorcsn TalbKH OCaOUNbIX NOpoR. PasMep rasek HM BasyHOB pasHooOpa 
seu, oT 2—4 cm JO 2 M; npeoOmanatioT ranbKu 10—50 cm, uae nm0xo oKaTaH 
HbIC, PexKe YIIOBaTHIe. 

B KOHrloMepatTax COMepxKAaTCA JIMHSbI H MPOCAOM TOHKOSEPHUCTHIX KPacHO 
OypbIX MecUaHHKOB H 3€JI@HOBaTO-CepbIX H KPaCHO-OypbIX TAMHHCTHIX OO 
MHTOB M MepreyieH ........%.... . Momnocrs cputs: [50—200% 

KyMaxymaxckasa CBUTAa OOHaxaetTca Ha pp. Moxppli Kymax 
Yaax, Cyxo# Kymax- Ynax u Cen. B yuxxueli uactu (40 mM) cButa cjoxKenHa 10 
KOJaXHBIMH MW 3eJIEHOBaTO-CepbIMH TOHKOMJIHTYaTbIMH MePreIAMH, BIE 10 
CTEN€HHO MepeXOAAULHMH B Cepbie JOsIOMUTHI. 

B Bepxueii yacTH 3asleraloT TEMHO- HM CBETJIO-Cepble, CKPbITOSEPHHCTHIE LOC 
MHTbI H TCMHO-Cepble TOHKOSePHHCTHIe CIAOOrIMHUCTHIe MWIHTYaTHe H3BeCTHA 
KM. 6 ww wk wn we eas ce ee eee ep ee I MOIEN OCT Eee r tne ana 

Ceuckasa CBuTa OOnaxKeHa Ha pp. Cen, Uape, Moxpsilt u Cyxo 
Kymax- Yutax. 
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_ A. Huxnecenckaa nogcayta: cepble HW 2KesITOBaTO-Cepbie TOHKO3EpHHCTHIe 
BaPIeBble Ne€CYaHHKH C KapOOHATHBIM eMeHTOM (20 M), mocTeneHHO nepexoxa 
Me B Cepble TOHKOSePHHCThIe H acPaHHTOBble TOMCTOMMINTYATHIe MecuaHHcrTble 
DJOMHTBI, B CBOIO OYepeb, NOCTeNeHHO CMeHAIOULMeCA NecuaHHkKaMH (30 M). 
HaJIOrH4HbIMH 3asleraioulHM B OCHOBAHMH NopcBuThHI... MoulHocTb noxcBuTE 200m. 
| B. Bepxnecenckasd nofcBuTa: TeMHO-cepble, pexke Cepble TOHKO- HM CKPpHITO- 
\DHUCTHIe IWIHTUATHIE (5—10 cm) H MaccuBHble, HHOra OHTYMHHOSHbIe HM OKpem- 
Jible JOJIOMHTHI, MepecanBalollHecHh C TeMHO-CePpbIMH TOHKOMIMTYATHIMH 
,2—2 cM) PIMHHCTEIMH Joomutamu. M3penka B JomoMNTaXx BCTPeuaIoTCA Maso- 
louHble (20 10 cm) mpocsion McTOBAaTEIX Mepresel... MomHocTb TogcBHTEI 250 M. 
| B stro noscBuTe OO6HapyKeHb NpoOmeMaTHYecKHe MHKPOCKOMMYeECKHe Op- 
HMYeCcKHe OcTaTKH: Glebosites glebosites Reitl., WVermiculites angularis 
ieitl., Vesicularites flexuosus Reitl. (ompeyenenue aptopa). 

ToOpruuHcKaavA cCBHTAa HaGmoMaeTca B OeperoBEIxX COHaKeHHAX 
. Uapp, HuxKe p. Cyxoh Kymax-Yuax, Jo p. Topro. B ocHopaHuu CBUTHI 3asie- 
1OT KpaCHO-Oypble, WOKONaHble HW 3e€HOBATO-Cepble TOHKOMMIHTYATHIE PIH- 
MCTbI€ H3BeCTHAKH WH MePrewiv, BBILIe CMeHAIOMIHeCH CepbIMH acbaHHTOBbIMH 
JIMTUATHIMM H3BeCTHAKaMH. B cpemneli u BepXHel YaCTH CBUTHI PasBUTbI CBETIO- 
2pble C XKeJITOBATHIM H PO30BaTbIM OTTCEHKOM MEJIKO3EPHHCTHIe, TOJICTOMIHTYAa- 
51€ H MACCHBHbI€ H3BECTHAKH, COMep Kalle Mpocsou asbaHvTOBLIX MHKPOCJIONC- 
X BOJOPOCJIEBLIX HW OOJIMTOBHIX pasHocTeH. Uacto B ONHCaHHbIxX NOpomax Habv10- 
a¥OTCA BKJIOUCHHA H3BECTHAKOBHIX TasleueK pa3JIHUHOH (hOpMbI HM BeMUMHBI 
\WCyTypHbie MMHWH ................ . Momunocrs cBuTH 250 M. 

MKMepOuuckKasav CBUTAa OOHaKaeTcA NO npaBomy Gepery p. Uapn, 
3—4 km Bpe p. Topro. CButy caraior cepble H KeJITOBATO-cepble, pa3sHo3ep- 
HMCTHIC (OT M@JIKO3CPHHCTHIX JO rpaBeJIHTOB) KBaPleBble, CIMBHbIe, rpyOonsuT- 
aTbie, HHOra KOocOCcONCTHIe MecuaHHKH ..... MomHocTb cBuTH 50 mM. 
 THHOBCKAA CBUTA HaOmoMaeTcA NO MpaBomy Oepery p. Uapni, 

ycTbeBoH uacTH p. Topro. Carta COCTOHT H3 MepecaMBalolluxca Cepbix H 
@MHO-CepbIX TPeULHHOBATHhIX, KABEPHOSHbIX, HHOFa OUNTYMHMHOBHBIX HW YIJIHCTHIX 
OJIOMHTOB H M3BeECTHAKOB, COepKallHX MPOCJION H JIMH3bI OpeKun, CMOMKeH- 
(bIX OCTPOYFOJIbHbIMH OOJIOMKAMH H3BECTHAKOB HW JOMOMHTOB, CJlaralouluXx CBH- 
y, CI@MeCHTHPOBaHHbIX TeEMHO-CePpbIM H3BECTHAKOM ............ 
rea eh Sth, (ie es 0 ee SO BANANA” MOMHOCHS’CBHTED T500N: 

Jia 2TOM CBUTbI XapaKTePHbI CeLyroulNe npoOmeMaTHYecKHe, MHKPOCKONH- 
eckHe opraHMyueckue octaTKH: Osagia bothrydioformis Reitl., O. irregularis 
veitl., Vesicularites lobatus Reitl. (ompefeneHue aptopa). 

FOenqetckaa (NWECTPONBETHAA) CBUTA IUMPOKO pa3sBUTa NO 
.. Uape uv oOHaxmkaeTca B Apax, pexke Ha KPbWIbAX AHTHKJIMHAJIbHBIX CKJIAaOK 
T ycTbA p. Topro fo ycrba p. Busnup. Cnomwena cBuTa JOJOMHTAMH, CePbIMH, 
\O3OBATO-2KEJITHIMM H KPaCHO-OypbIMH, MeHTOMOPHbIMH, TOHKO3CPHHCTHIMH, 
WIMTUATBIMH, HHOFla avIeBPUTHCTHIMH, COMepxKallHMu Mpocson (fo 2 M) NecTpo- 
\K PAaWICHHBIX, JIMCTOBaTHIX MepreseH. B HuxKHeH YaCTH CBHTbI BCTPeyaloTcA Mpo- 
ow“ (40 4 M) KpacHo-6ypbIx, KBapIeBbIX NeCuaHHKOB H Mpocon (0 2M) 
(OIOMUTOBOH Opekunn uruncos. B cpeqHeH M BepxHeH “acTH CBUTHI Cpe o- 
IOMHTOB HaGOaloTCA MauKH M3BeCTHAKOB (fo 20 m). M3pecrHaku KOpHUHeBBIe 
[ TEMHO-Cepble, TOHKO3EPHHCTHI€, TOHKOINJIHTYATbIe H MaCCHBHbIe C HepOBHOM 
[OBEPXHOCTbIO HaClOeHHA, HHOFLa COMHTOBBIe. KomuuecTBO mpocmoeB H3BeCT- 
[MKOB HM HX MOIULHOCTb BBepX MO paspesy yBesIMUMBaeTCH. .. 1... 1... | 

BROTH, SLO EEL - da? ae, IMoumnects ‘carrer 2507-300 ae 

Bpuue corjacHo 3ayleraioT dbayHHCTHYeCKH OXapaKTePH3OBaHHbIe CBHTbI 
leHCKOrO Apyca: 

QJmabraAuCKaA CBUTA IWHpOKO pa3sBuTa mo p. Uape, oOHnaxa- 
TCA Ha KPbWIbAX, perKe B ALPaX AHTHKJMHAIbDHBIX CKaoK oT p. JOKeIMHAb 
o p. Bunaup. Croxena ona OHOOOpasHLIMM USBECTHAKAMH KOPHUHEBATO-Ce- 
\bIMH, TOHKOSCPHHCTHIMH, MACCHBHBIMH (0 | M), KaJIbI\HTHSHPOBAHHbIMM, MAT- 
(MCTbIMH (Ha KOPHUHEBOM (POHE B HUX HaOMOMAawWTCA NPORUIKU WU MATHA Ke/NTOTO 
(OMOMUTA); HEKOTOPbIe PaSHOCTH M3BeCTHAKOB MMeIOT OMTYMHHOSHbIM 3allax. 


12" 40a 


B oOCHOBaHHH CBUTH Cpe H3BECTHAKOB COJepxaTCA eCHHHUHbIC Mpocsou 
(qo 1 M) cepprx memuTOoMopdHbIx CaOOrsIMHUCThIX JOJIOMHTOB . . ~~» + =) 
5 aT DME ca a arab ete aoe w a beeeneersenc ates Siete ieee OMI H@C Bnet Osc mE 

B onvcaHHbIxX H3BeCTHAKAX COOPaHbl OCTATKH TPHOOMTOB, XapaKTePHbIx 
JIA SbrAHCKOM CBUTbI CeBepo-3anaqMoro ck0Ha AmqancKoro mmTa: Elganel- 
lus aceptus Suv. (in coll.), E. probus Suv. (in coll.), E. Zhuravlevae sp. n. 
(in coll.), Malykania gribovae Suv. (in coll.) (onpexeaenue H. B. Iloxposcxoi). 

Ton6auaHcKasad CBUTA Hap. Uape n0xo OOHaxena; HaOs0MaeT- 
Ca OHa BOIH3H ycTba pyuba Yayp, oKom0 ycTba OKop u p. Bypkyn. Cputa | 
mpelcTapleHa pasHOOOpasHbIMH H3BCCTHAKAMH, NepeCavBarouluMUCA C *KeJITO- 
BaTO-, P@Ke POSOBATO-CepbIMH [eJIMTOMOPPHLIMH, MIHTYaTbIMH JOJIOMHTAaMH. 
Cpe u3BeCTHAKOB MpeoOaaioT KOPHYHeEBATO-Cepble, TOHKO3ePHHCTHIe, MIHT- 
YaTHIe, HEOLHOPOMHbIe; PexKe BCTPeUalOTCA CBETIO-Cepble 3€PHHCTbIe WH CKPbITO- 
3@PHHCTHIe, MIMTYaTHIe HM MaCCHBHbIe, HHOra BOMOPOCeBbIe W3BeCTHAKH. 

Ss tat eritdy sayy om Sta ewteed cher pee sees MOMHOGrReZ oO uum 

B KOpuuHeBaTO-CepbIX H3BeECTHAKAX CBHTbI B OOHAKCHHH OKOJIO YCTbA Py4bsH 
BypkyHa oOnapyxenp Tpum06uTHI: Bulaiaspis tasevicus Rep. (in coll.), B. 
primus Lerm., B. Vologdini Lerm., B. manicus Rep. (M. S.),— xapaxrepxHpie 
Ws TOMOa¥aHCKOrO TOpusoHTa JIeEHCKOrO Apyca (onpeenenne H.B. Iloxposcxoi). 

OneKMUHCKAA CBHTA HadmO4aeTcA Ha eBOM Oepery p. Uappi, 
B 2 KM Hu%Ke pyuba Yulyp, H Ha WpaBoM ee Gepery — B 6 KM Bplille H B 4 KM HUKE 
moc. Epemeesxka. IIpeyctapsieHa CBUTa OXHOOOPa3HbIMH MATHUCTLIMH M3BeCTHA- 
KaMH, KOPHUHEBbIMH, TOHKOSEPHHCTHIMH, MACCHBHBIMH MH mauTuaTHIMU (7—10 cm), 
€ H€PpOBHOH MOBePpXHOCTHIO HaCJIOCHKA. ONMMCAHHbIe H3BECTHAKH COMepxKaT mpo- 
CJIOM XKEJITOBATO-CepbIX TOHKO3EPHHCTHIX, MHAKPOCJIOMCTHIX HW acbaHHTOBBIX MJIUT- 
UaTHIX. HSBECTHAKOB . 4. <i: 3+ 18-2 s os a os Montnocts Caursr) 150mm 

B MATHHCTHIX H3BeCTHAKAX OOHAPyxXeHbI TpuIOOUTHI: Bergeroniaspis or- 
natus Lerm., B. divergens Lerm., Jacutus quadriceps Lerm., a Taxxe 6pa- 
xHonogpt Kutorgina lenaica Lerm., XapakTepHble JA OJeKMMHCKOrO PropH- 
30HTa (onpenenenne H. B. Iloxposcxon). 

YUapcekasa CBUTa OOHaxKaeTca Ha MpaBom Oepery p. Uapn, B 3,5 KM 
BbILIe UB 4 KM HMxKe T10c. Epemeeska. B OCHOBaHHH CBUTbI 3asleraeT OpekyHaA, 
CNOKEHHAA OCTPOYFOJbHbIMH OOJOMKaMH KapOOHaTHBIX NOPOR pa3JiMuHO Be- 
HUAI WH (POpMbl, CIEMCHTHPOBaHHbIMH CBETVIO-CePbIMH H3BeCTHAKaMH. Buytpy 
OpeKYHH HaGOMalOTCA AMH3bI CBETJIO-CepbIX TOHKO3EPHHCTHIX H3BECTHAKOB Hi Ce- 
PIX NeJIHTOMOP(HBIX JOJIOMHTOB { .) 6: ess tag ey ee ge ee 

a tee . ... MowuHoctb 6pekuHH, 0-BHAHMOMy, He MeHee 100 M. 

Bpekuua CMeHAeTCA H3BECTHAKAMH CePbIMH, CKPbITOSePHUCTHIMH, MWIMTUATHI- 
MH, KaJIbIUMTH3HMPOBaHHbIMH, 3aTCM CHHEBATO-CePbIMH TOHKOSeCPHHCTHIMH, Mac: 
CHBHBIMH. B BepXHel 4YacTH CBHTHI 3a/leraloT TEMHO-Cepbie C KOPHUHEBATHIM OT- 
TCHKOM H3B€CTHAKH, S3ePHHCTHIe, MIMTYAaTHIe, ONTYMMHOSHBIE . . ... . 
teers t ers 2. soe ae ae ae ee s- gs» Momuocrp canter 250—3000e 
B cpeTsio-cepblX W3BeCTHAKAX, JIMHSOBHAHO 3asleralouldx BHYTpu Opekynu 
BCTPeYeHbI OCTATKH TpHNOOuTOB Pseudoeteraspis sp., XapakTePHbIX JIA KeTe 
MeHCKOrO TOpH30HTA. 

Bepxuuit KemOpui: 

Bepxomeuckaxv CBUTA4 3aleraeT Ha pasJIMUHbIX rOpH30HTAaXx Yap: 
CKOH CBHTbI. Tak, Ha "paBom Oepery p. Uapsi, B 5 kM Ble p. TypKyyaH 
OHA NOKPbIBaeT OpeKUMIO YaPCKOH CBUTHI, a B 4 KM HUXKeE TOM 2%e PEK MepeKpbI 
BaeT Ooulee BLICOKHe FOPHSOHTHI YapCKOH CBUTbI — TeEMHO-cepble, OHTYMMHO3HBI 
usBecTHAkH (100—150 mM), sameratoumne Brie OpeKunH. Cnoxena BepxomeH 
ckKad CBUTA 3eJIeHOBATO-CepbIMH HM KpaCHO-OypbIMH TOHKO- 4 CpeHe3epHHCTBIMI 
WIMTYAaTHIMH (3—7 cM), HHOra KOCOCJIOHCTHIMM TVIMHHMCTHIMH NMecuaHHKaMU 
COWepxKallMMH MPOCOM WOKOMANHbIX, PexKe 3eJICHOBATO-CepbIX NeCUaHHCTHL 
TMH WM €MMHMUHBIe Mpocmon (fo 10 cM) 3emeHoBaTo-ceporo Mepress . 


- . . ° 


i ew + ee el ce aT ey etek. Geel Ged Gees (BT Ma se MOnHOGParen Ha nraaee 
IlocreneHHoe mMpocmexkHBaHHe OMMCAHHbIX OTOXECHHH Ha BOCTOK OT p. Uap 


qo p. TOKKO, B CTopoHy ceBepo-3anaqHoro cKloHa AnaHcKoro muta, mpoBe 
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eHHoe B 1957 r. 3. A. )Kypasnesoli u Ba. A. Komapom (8), noka3aso, 4To ype 
‘HWKHHE CBUTbI PpaCCMaTPHBaeMOrO paspe3sa — HHYATCKaA M KyYMaxywlaxcKan — 
Ha mpapoOepexbe p. Uappl BEIKMHMBaIOTCA, HM Ha apxelickux KpucTansmnye- 
KUX NOpofaxX 3aleratoT MeCYaHHKH HWXKHECEHCKOM MOACBUTbI, KOTOPHIe Ha 
p. Tokko mu Onexme coorBeTcTBy10T OCHOBAHMIO JUKUMAMHCKOM CBUTHI. 

Topruuckand cButa conmocrapiseTca C BePXHeli YaCTbIO AMKUMAUHCKOM CBH- 
‘bl, %KePOMHCKaA NapamenMsyeTcaA ¢ CepanaAXCKHM TOpv30HTOM p. OyleKMBi 
BePpXH JHKUMAMHCKOH CBUTbI). THHOBCKaA XOPOMIO COMOcTaBIAeTCA C MOpaxTax- 
ou pp. ToxKo u Ovexmnt. lOexelickan cauta p. Uappi ofHopospactTua OjHO- 
MeHHOH cBuTe p. ToxKo, rye (B ocpimu) B. A. Komapom Oniiu coOpanpi apxeo- 
uMatbi: Ajacicyatus osensis Zhur., A. peleduicus sp. n., A. sp., Nochoroicya- 
ithus sp. (onpegenenne M. T. )Kypasnesoili), a Taxxe Boxopocu Renalcis jacutus 
Konpenenenne K. B. Kopns). 
| Bpmuesexalyue cBuTbI JeHcKOoro apyca p. Uapp yBepenuo conocTaBsAioTCA 

OXHOMMEHHBIMH CBHTaMH ceBepo-3amakqHoro ckmoHa AsaHcKoro WMTa 110 
OMIWIeKCY COJepKallluxca B HUX TPHIOGOUTOB. 

JIutonoruueckHit COCTaB CBHT H€CKOJIbKO M€HAeTCA: TAK, 9/IbrAHCKaA CBUTA 
Ha p. Uape WeHKOM CO*KeHAa H3BECTHAKAMH, a Ha p. OekKMe — paBHOMepHo 4e- 
jPELYIOWLHMUCA TacTaMH JOOMNTOB HM M3BecTHAKOB. JluTOMOrMuecKHe OCOGeH- 
/HOCTH CTPOCHHA TONOauYaHCKOH CBUTbI B Ha3BaHHbIX Pas pe3ax B OOMLMX YepTaX BBI- 
Repxkuparorcs, Ho Ha Uape cpeyqu nopog, caratolux CBUTY, YBEMUMBAeTCA POJIb 
M3BECTHAKOB. OJIEKMHHCKaA CBUTa B OOOHX pa3zpe3aXx CORKeHA AHAJIOPHUHbIMH 
MATHHCTEIMH H3BeCTHAKAaMH. B ocHOBaHHH YapCKOH CBUTHI Ha p. Uape 3anerator 
‘KapOonaTuble OpekunH, OMHAKO MOIILHOCTb UX 3fecb Sombie. Tlomumo Toro, Ha 
Uape B paccMaTpHBaeMBIX OTJIO*KeHUAX BOSPACTaeT 3HAYeHHe H3BECTHAKOB, 
@ AOJOMHTHI MOUTH MOMHOCTLIO OTCYTCTBYIOT. CulekyeT OTMETHTb, YTO MOLM[HOCTb 
BCeX ONMCAHHBIX OTO*KeHHH Ha p. Uape sHauuTebHO BospacraeT. 
 UapcKkuit paspe3 yepe3 MpoMexyTOUHbIe pa3spe3bl TaK2Ke XOPOLO CconocTaB- 
‘IAeETCA C THIHYHBIMH OTOXKCHHAMM MaTOMCKOrO KOMMeKca p. Kyu (°). 

TaKuM 06pa30M, eTambHble HCCeNOBaHHA NOCMeLHUX JIeT NOSBOJIHJIH BbIye- 
JIHTb B MaJIOH3YYCHHOM Palione — GOaccelive cpeqHero Teuenna p. Uappr — day- 
HHCTHYECKH OXAPaKTeEPH3OBaHHbIe CBUTbI ACHCKOFO APyca H LOKa3aTb OJHOBOS- 
PaCTHOCTb Ce€HCKOH, TOPrHHCKOH, %KepOMHCKOH, THHOBCKOM HM WeeHCKOH CBHT 
C aaHCKHM Apycom ceBepo-3anayHoro ckoHa Anmganckoro muta (*). Hux- 
HHe CBHTbI OMMCaHHOrO pa3spe3a — HHYaTCKaA HM KYMaXyJlaXCKaA, OTCYTCTBYIO- 
ulHe Ha WHTe,— J peBHee OTMOMKeHHH asaHCKOrO Apyca. 


or 


xq 


TeonormuecKHit HHCTHTYT Toctynuso 
AxkajemMHu HaykK CCCP 7 VII 1959 


IWHMTHPOBAHHAS JINTEPATYPA 


1A. K. Bo6pos,l. 0. Ba6aanu, A.E. Kucemes, Ocuopnpe 3aqaun 4 MeTo- 
UKa MOMCKOBO-pasBeqOUHbIX paOoT Ha HedTb H ra3 B IIpeqBepxXoAHCKOM MepexoBom mporn6e 
u Buatolicko cunekause, Axytck, 1958. *# ®. TF. I ypapu, YW3s. AH CCCP, cep. reon., 
Ne 4 (1945). 33. A. Kypasaesa, B. A. Komap, H. M. Uymaxos, JAH, 
128, Ne5(1959). 48B.B. Jie6e eB, M38. AH CCCP, cep. reon., Ne 6 (1946). ° JI. Vi. Ca- 
non, Tp. Mexnysex. cope. no paspa6oTke yHud. crpaT. cxem CuOupu. JlokemOpuii, 1958. 
¢T.H. CnuxapcKkuit, tam xe.7H. B. Tloxposekaa, Crpaturpapua Kem- 
6puiickux oTnoxeHnii tora CuOupcKoi natpopmpr, Bonp. reon. Asuu, M., 1954. 
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Jloxnagn AKkaweMuu Hayk CCCP 
1959. Tom 129, Ni 6 


I 


TEOAOTHA 


JI. B. KOMJIEB, B. F. CABOHEHKOB, H. &. KPIOKOBA u Tr. H. KYSHHA 


JIPEBHEHMIUME MOPOLbI WOKEMBPHA YKPAWHBI 
B H3JIY“YHHE JHETIPA 


(ITpedcmaeneno axademuxom JI. H. Mlep6axoesim 6 VII 1959) 


Panee yxxe cooOlaucb HeEKOTOpble BO3pacTHble aHHble, CBUeTeJIbCTB yIOUlHe 
© BECbMa OObINOH APeBHOCTH rHelicoB H MHrMaTHTOB CpesHero IIpuqnenpoBbs. 

Han6ouee BpicoKue 3HayeHHA Bospacta (2900 MH. meT) ObLWIH NOy4eHbI HAMA 
110 APrOHOBOMY MeTO/LY WIA CIO U3 FpaHOAHOPHTOB U MerMaTHToB SMOyprcKoro 
Kapbepa ua p. Moxpoii Cype, B paiione [Hemponerposcxa ('). 

Heckoubko 6oylee HU3KHEe 3HAYeHHA ObIIN YCTAHOBJICHbI CBHHILOBO- H3OTOMHbIM 
MeTOJIOM JIA pAa OPTHTOB W3 MerMaTHTOB cCpeM MurMaTuTos CaxkcaranHH uw MH- 
rysbpia (*), Basapayka u J[Hempa (’). | 

Hamu mpopeyeuo JaibuHeltinee Gomee WeTaibHOe H3y4YeHHe ApeBHeHWMX M0- 
POA, COXPaHHBIIMXCA B BUe peMHKTOB CpeH MHeEMPOBCKHX MHIMAaTHTOB, TaK 
*Ke Kak WH YTOUHeEHHe BO3pacTa CaMHX MHIMAaTHTOB. 

Huxe, B Ta6n. 1, RaHbI pes ysbTAaTbI CepHH M3 35 HOBLIX BO3PaCTHbIX OMpesleme- 
HHH MO aprfoHOBOMy MeTORy Ha MaTepHaslax, COOpaHHbIX HaMH IIPH MOJIeBbIxX 
pa6otax 1958 r. u uacTtH4HO paHee oTOOpaHHEIxX M. C. MununnoBprm. Macc- 
CNeKTPOMeTpHYecKad MpOBepKa YMCTOTHI PaHOreHHOro aprona Oblia BHINOMHeHA 
B Halle sadoparopuu C. VU. Jlanunepnuem. Tlompsyemca c1yuaeM BbIpasHTb UM 
o6ouM OyjlarofapHocth. 

JIna pacueToB BO3pacTa HCHOMb3OBaHbI KOHCTAaHTHI pacnaga K**: A, = 
= 0,557 +1071°'B roy uw Ag= 4,72 -10-7° 8 rog. 

Bee onpeesieHva BbIMOJHEHBI Ha COAX, BbIAeCHHEIX H3 NOPOA MO MeTOLH- 
Ke, ONHCaHHON paxee. JIA NaBsIEHHA CIO] HCMOMb3OBaICA KBAPIWeBbI peakTOp 
HW HaBecKH 2—O Ir. 

J\1a ynoOctBa cpaBHeHHA B TAO. | BKIOUeHbI HEKOTOPbIe paHee MOyueH- 
HbIe JaHHbIe (OTMeYeHHI 3Be320UKOH). 

Kak lO0Ka3bIBal0T MaTepHaJIbI TAOMMUI, PeEIMKTLI A PeBHeMINMX MOpoy BcTpe- 
YeHbI B PAN YYACTKOB PasBUTHA JHEMPOBCKHX MUIMATHTOB HU NOAYHHEHHbIX HM 
rpaHOAMOpuTOB HM TWwiarMorpaHuTos. Bospact 3000 man. eT ycTaHoBeH Jaa 
HMOTHTA, OOpasyrioulerocn MOM BAMAHHEM PPaHHTH3HPYIOWUX areHTOB B KCeHO- 
AWTaX MeTaamuOomuToB TapomcKoro kKapbepa. Bmettatollue miarvorpaHuTsl 
Nau HECKOIbKO Ooee HU8KHe 3HayeHHA (2500—2700 Man. sleT) H, OYeBHLHO, 
ABJIAIOTCA MpOLyKTaM Ooee mosqHero MeTaMopdusma. 

CopepmeHHO aHaJlorMuHad KapTHHa omyyena faa. Crapo-Kaiizaxcxoro, 
AmOyprckoro u BowocbKoro KapbepoB B Nopoxucrol uactu JlHenpa. Becpma 
BbICOKHU BOspacT (2800—2900 MaH. eT) NOKasaIM CJIIORbI M3 MerMaTHTOB Sm- 
Oyprexoro un IIpapo6epexuoro Kapbepa J[Hemporsca B Samopoxee. 

TakuM 06pa30M, MOXKHO CUHTaTh HECOMHEHHO YCTAHOBJICHHBIM IWMpOKoe pac- 
MpOcTpaHeHHe CpeqM AHeENPOBCKUX MMIMATHTOB TpaHUTHbIX MMdpepeunaToB 
OCHOBHOrO HM IarMOrpaHHTHOrO cocTaBa Bospactom 2500—3000 mau. aert. 

Jina Wpepueliuux nopok KaTapxes, BCTpedcHHBIX NOKa B Be KCeHOMHTOB 
rHeiCOB H MeTa-aMuOomNTOB, BO3pPacT CueLyerT UpHHATS Gomee 3000 man. wert. 

SHaUMTeIbHaA YaCTb THENPOBCKUX MUTMATHTOB VM NOJYHHEHHBIX HM rpaHu- 
top Moxpot Mockoskn, Tomaxopku, Kpemenuyra, Muurypuua Pora, Jlomorkann 
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iy cnet Mecto oT6opa mpo6nt 

if 13/58 |Tapomckuii Kapbep Ha 
p. Jnenpe 

ED 13/58 | To xe 

cS 14/58 >» » : 

4 14/58 » » 

5 495/55 » » 

6 | 481/55 |Cr. Kaligaxu. kappep 
Ha p. J[Henpe 

% 46/58 |To xe (apyroH 3a6on) 

Ps) 45/58 | Henponerposck, Ilapx 
Ky JbTypbi uM. Ilesuen- 
KO, OeperoBbie CKaJbl 
Jivenpa 

9 49/58 | AmOyprckul Kapbep Ha 
p. Moxpok Cype 

40 | 4191/55* | To xe (2-4 mpo6a) 

44. | 490/55* | Am6yprcexait Kapbep Ha 
p. Moxpow Cype 

12 17/58 | To xe 

43 18/58 » » 

44 20/58 » » 

@5 | 185/55 |c. Bomocbkoe, Kapbep 
Ha ocTpose Hap. J[Hen- 
pe 

46 | 184/55 | To xe 

47 | 483/55 | » » 

a8 | 478/55 | KamenHo-3y6unoBcKui 
Kapbep Ha p. JHempe 

49 9/58 | TomorKaHb, 3anayHblii 
Kapbep Ha p. J[Hempe 

20 | 389/48* | To xe 

21 | 201/55* | Kop6uno, Kappep Ha 
p. uenpe 


rpynnsl 


Ta6autna lt 


Tun nopogpi 


BuotTut c ampu6omamu 43 
KPYNHOUeLIYHUATHIX ~ 
Mpoco0eB B KCeHOJIUTAaX 
MeTa-am@u6omnTa 


| JlononmHutTenbHo o6oramex 


OHOTHTOM 

BuoruT “3 ceporo, Kpac- 
HOBAaTOLO, MOUTH MaccuB- 
HOrO. lllarMo-rpaHuta, 
nlepexoyaiero B MOvIO- 
CaTbIH MUrMaTHuT 

Buorut c ampu6ou0m uz 
Me€JIKO3CPpHHCTOrO YepHoO- 
ro KCeHOJIUTAa 

‘BuOTHT C STHAOTOM, XJ10- 
PHTOM uM ceHOM u3 MMa- 
THorpaHUuta 

BuotTur “3 THOM4HOrO ce- 
poro cpemHe3sepHucTOorO 
‘TpaHOQMOpHTa-MurMaTH- 
Ta (C SNM AOTOM u ccbeHoM) 

To xe 

BuoTuT “3 ceporo cpeqHe- 
3epHHCTOrO MacCcHBHOrO 
TpaHomMoputa 


BuoTuT KkpynHouellyiua- 
THI, 43 OeIbIX NerMaTH- 
TOB B TpaHoquopuTe 

BuorTutT u3 OebIxX merma- 
THTOB B PpaHo_MopuTax 

BuoTut c amdv6osom u3 
TpaHoMoputa 

BuotuT c amMu6osom us 
TEMHO-CepOlO KBaplkeBoro 
qMoputa 

Buorut 43 cBeTMO-ceporo 
rpaHoguoputa 

BuoTuT “43 TeKTOHHYeCKON 
3OHbI OKBapleBaHHA 
rHelicupoBaHHA B TpaHo- 
WMOpuTax 

Buorut-ampudoopan 
(pakuuA 43 Mao H3Me- 
HeEHHOPO KCeHOJINTa MeTa- 
amu6omuta 

To »#e v3 6bomee NepeKpu- 
CTaJIIM30BaHHOFO KCeHO- 
ata 

Buorut 
THI W3 KpaCHbIX MerMa- 
THTOB B MHTMaTHTaXx 

BuoTuT 3eeHOBaTHI Cc 
IIPHMeCbIO IMU OTA U3 ce- 
poro mwqlarHo-MHurMaTuTa 

Buotut us mpocioen B 
KC@HOJIMTe MeTa-aMu6o- 
aura 

Buorur “3 ceporo cpefzHe- 
3epHucToro rpaHura 


BuoTuT 43 merMaTHTOB HU 


MHI'MaTHTOB- 


KpynHouelllyHua- 


K, 
% 


Ar, 
Kt 
r/r 


‘AHHBI€ APrOHOBOFO MeTOJa OllpeseMeHHA BOSPaCTa MHFMATHTOB MW PHeHCOB AHeMpoBcKOl 


Arts 
Ke 


Bospacr, 
MJIH. JIeT 


2,08 
3,66 


1,20 


1,04 


4,20 


0, 4196|3040 
0, 3986|2970 


0,3323/2700 


0, 3260}2670 


0, 2885)2500 


2,08 
2,24 


1,56 


2,86 
Me 
1,47 


0,55 


0,89 


4,90 


1,30 


3/1, 42 


1,56 


1,470 


2820 
2650 


0,3618 
0,3208 


0,2670|2390 


0,3917|2940 
0 ,3820|2900 
0, 3850}2910 


0, 3475/2760 


0, 3056/2580 


0, 2256 


0, 3313/2700 


0, 3166/2630 


0, 2986)2550 


2300 


0, 2288)2190 


0,243 |2100 


0,2340)2210 
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Ta6auna 1 (npoqom«enne) | 


— 
i 


& 
nee , | Ar Are 4 
aie eas Mecro or60pa mpo6bl Tun Mopoght > oF Ke 3! 
| { 
22 216/55 | BopozaesKa, Kappep | buoTuT u3 WerMaTHTOB B ; 
f Ha Soieehee ae MurMaTHTax 7, 52/4 ,82/0, 2018/20: 
23} 8/58 | Muurypuu Por, kappep| Buorur us ceporo cpesHe- 
3epHucToro nomocaToro 
M¥rMaTHTAa ,18}4 ,69)0, 1931/1960) 
24 To xe BuoTut 43 OHMOTHTOBBIX : 
‘ ge WHuH3 B MurMaTuTax 7,10)4 ,69)0, 1986|204 
8) 7/58 yea BuorutT kpynmHouenryia- 
THM H3 KpaCHbIX MerMa- 
THTOB B MHIMAaTHTax 7, 52/4 740, 1929/197 
26 2d9 55 » » (2-5 mpo6a) To xe 7, 70/4, 75/0, 1894 19% 
27 | 229/55* | UuKanopckuH Kapbep| Buotrur u3 ceporo cpefHe- 
Ha p. JiHempe, HuxKe 3epHucToro rpaHogHopn- |5, 14/1 ,13/0, 1830/4196 
r. Kpemenuyra Ta 1 
28 | 226/55* | Kproxopcxui Kapbep,| To xe 5, 16/1 , 38/0, 223 j24¢ 
r. Kpemenuyr BuorTut 43 MATHUCTOTO rpa- 
29 4/58 |To xe HOMMOpHTa, H3MeHEHHO- 
ro NO BAWAHHeM Kpac- 
HBIX TefMaTHTCB 6, 33/4 , 23/0, 1619)47€ 
BuoTutT kpynHouenrynua- | 
30 0/58 » » TbI 3 yYacTKOB rpaHo- 
JMOpUTa, H3MeHeHHOTO 
nO BJMAHHEM KPaCHbIxX 
lefMaTHTOB 6, 49/1 25/0, 4605)17¢. 
34 | 222/55* | Ta6ypnurescknit Kapb-| Buorut c am@u6on0m us 
ep B ycTbe p. TacMHH KpyMHosepHucroro mop- ! 
(PHPOBHAHOTO TeMHO-ce- . 
poro rpaHuta 2 ,82)0,595 10,176 |18€ 
a2 2/58 |To xe BuoTut c am@uOos0m 13 
yepHoro MeJIKO3epHHCc- 
TOrO KCeHOHTA 3, 00]0, 59/0, 1639)178 
33 36/58 |c. TomakopKa, Kame-| BuoruT u3 ceporo MeJIKO- 
HOJIOMH 3epHUCTOrO OHOTHTOBOrO 
rHelica, HHbeLMpOBaHHO- 
TO amwuT-lermMaTHtamu |5,81/1,28)/0,1837/194 
34 34/58 |To xe BuoTuT 43 ceporo MesKo- 
3€PHHCTOrTO MaCCHBHOTO 
rpaHoyuoputa 6 , 84/1 , 4210 ,4730}184 
35 35/58 » » BuoTtut kpyndouenlyiiva- 
THI W3 WerMaTHTOB B 
rpanHoyHopute 7,00\4 ,69]0 ,2012/202 
36 | 496/48* | 3anopoxne, Anwesckuit}] BuorutT u3 THMHYHOTO 
Kapbep cpejHesepHucToro = AH- 
IeBCKOrO rpaHHuTa 4,42}1 ,00/0,488 1195 
37 | 172/55* | To xe BuoTHT 43 y4acTKOB Fpa- 
HHTA, o6or allleHHOro 
6HOTHTOM 5,74/4 ,4110,206. {205 
38 22/5 Sanopoxse, Ilepena-| Buorut us ceporo meuKo- 
TOUHCHCKHH Kapbep Ha 3€PHHCTOrO SAHILeBCKOrO 
p. MocxosKe TpaHuta 7,26\4 ,84/0 ,2078|206 
39 24/58 |To xe _ Buorur n3 mpocuioes B Kce- 
| HoMTax ~~ aam@uOoun Tos |6, 26/1 50/0, 2000/2014 
40 | 26/58 » » _BuorutT kpynHoueniyiiua- 
__ THI M3 Oenoro nermatuta |4, 61/0 ,99/0,4790/188 
A4 30/58 | 3anopoxse, Jleso6e-} Buorur u3 ceporo cpesue- 
pexkHbIH Kappep J[ne-| sepsuctoro nmarvorpaunta |7 00/1 ,74|0,2087|204 
mporsca _BuoTur xKpynnouenmyiua- 
42 31/58 |To xe | Thi H3 MefMaTHTOBBIX BBI- 
eleHHH B IarMorpannte |7 ,.24/4 ,86/0,2140/210 
43 32/58 | 3anopoxse, [TIpapo6e-| Buorur u3 nomuMurmatuta 
pexkHbI Kapbep J\ne-| (He oueHb cBexKui) 4,.70\4 ,00|0,1773|187 
mporsca MyckoBuT kpymHouenyi- | 
44 33/58 | To xe YaTbIH 3eeHOBATHIM, 13:}) 
Ne€rMaTHTOBHIX BbITeue- 8, 25/3 ,52)0 ,3566)285 
Hu B MHPMaTuTaK 3, 40/0, 3434|275 


1376 


*hPakTepH3yeTCA BOSpacToM OKOVIO 2000 MJIH. JIeT, C BapHaluAMH B CTOPOHY Kak 
PbJIee BLICOKUX, TaK HW Ooslee HH3KHX 3HaveHHH. YkKa3aHHble BbILIe PPaHUTHI CHH- 
DOHHBI 10 pasBUTHIO KHPOBOrpay-*KHTOMUPCKOMY MarMaTHYeCKOMYy KOMIVIeKcy, 
iA KOTOPOroO HaMH ycTaHoByieH BospacT 1900—2000 mau. set (°). 
|| SamerHoe oMomoxKeHHe MurMaTHToB jo 1750° Mian. meT ycTaHaBMBaeTca 
DA BIMAHHEM BOSTeHCTBHA Oosee MOMOAbIX KPaCHbIX Me€PMaTHTOB B palione Kpe- 
MeHuyra (KprokoscKult Kappep). 
| Kak 9TO OblIO NOKa3aHO HaMH paHbille, BOSpaCT KPaCHbIX AMIVIHTOMDHDIX 
aHHTOB HM MePMaTHTOB MOXKET BAPpbupOBaTb B WHPOKUX Mpexenax (1500—2100 
IH. eT), OXBaTbIBaH BeCb MHTePBal BpeMeHH POPMUPOBaHHA TaBHbIX Mar- 
WaTHYCCKHX KOMIIeKCOB YkKpaHuHbl (°*). 


eHmero CKIaquaToro mosca. 

Bowbpuwioh MHTepec pescTaBAeT JabHeliee H3y4YeHHe BO3PacTa PHEHCOB. 
aMHOONMTOB, CpeH KOTOPbIX MOXKHO OXRKNTaTb MAKCHMAJIbHBIX BOSPaCTHBIX. 
|HaUeHHH. 


Tloctynuao 
4 VII 1959 


WHTHPOBAHHASA JIMTEPATYPA 


1H. B. Komaes, M.C. ®Muaunnos w gp.,. Teoxumua, Ne 2. (1959). 
(ATL Buuorpagos, A.W. Tyrapuuosyu gp., Tp. Vceccun Komuccun no onpe- 
JemeHuio aOcomHoTHOTO -Bo3pacTa reomorHueckux dopmauHi, May. AH CCCP, 1958.. 
'I.B. Komaes,C.W.0qauunesuy uagap., Tp. VII ceccun Komuccun no ompeseneuud 
AOCOMOTHOLO BOSpacta reosorMyueckux Popmaunti, M3q. AH CCCP, 1958. *JI.B. Komates, 
M.C. OnuaunuonoBn gp., Tp. VII ceccun Komuccun no onpesenennio aOcou0THOrO BO3pa- 
oTa reosoruyuecKHx dopmaunh, M3q. AH CCCP, 1958: 
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Jioxnann AKkayemuu HayK CGGP 
1959. Tom 129, Ne 6 


TFEOAOTH 


r. fr. KPABUEHKO 


ONbIT H3Y4YEHHA OTHOCHTEJIBHOM OPHEHTHMPOBKH | 
-PASOBUJEHHbIX BJIOKOB TOPO, 3AKJIFOUEHHDIX B WNT oe 


(IT pedcmaeaeno: axademuxom JI. H. Ilep6axosem 26 V 1959) 


IIpu usyyenuu renesHca 2HAOreHHbIX MeCTOPO*KJeHHH HepeAKO BOSHHKAa' 
‘HEOOXONMMOCTb BLIACHUTh HaJIMYHe WIM OTCYTCTBHE EMHHOH OPHeHTHPOBKH O71 
KOB Pa3JIHUHbIX MOPO, BKJIOUeCHHbIX B MACCHBaX HHTPY3HBOB HU NOABEprulux¢ 
MuHepasn3arnn. ABTOp CTOJKHYyJICA C MOJOOHBIM BOMpOcOM Mp M3yy4eHt 
‘CBHHILOBO-IIMHKOBOrO MecTOpoxeHHaA B KpacHoapcKoM Kpae. PyyuHple Tes 
‘3TOFO MeCTOpOKAeHHA B3aserawoT B OMOKaX CpeAHeJEBOHCKHX NMOPOA, Haxol! 
ULHXCA CpeH CepleHTHHHTOB. 

MecropoxyeHve mpHypoyeHo K y3komy (B cpef~Hem oKos0 1,5 KM) ropcTé 
OOpa3HOMY BBICTYIY MasleO3OHCKHX MOPOL, BbITAHYTOMY B WHPOTHOM Halipal 
JeHHu Ha 25 kM. TeKTOHHYeCKHe pa3JIOMbI, OrpaHHUMBAaIOWLHe FOpcT Cc ceBef 
vi yora, HMeIOT KpyToe (o6prmHO 80—85°) 1oxwKHOe Nagzenne. K tory oT ropeta 3am 
TaroT WeCUaHHKH, KOHTOMepaTb! HM Apyrue OTMOKeHUA CpefHero KapOona. IIe 
J€O30HCKHe OOpa3s0BaHHA, PasBUTbIe K CeBepPy OT OPCTa, MePpeKPLITHI YETBEPTHt 
HbIMH OTJIOXKCHHAMH DepraHcKOH JOJIHMHBI. | 

HanOomee 3HauuTesIbHO Ha MeCTOPORKJCHHH PaCIpOCTPaHeHbI CepneHTE 
HHTHI, OOpas0BaBllneca MO MepHAOTUTaM. CpeW CepNeHTHHUTOB 3ameraioT pas 
POSHEHHbIe€ YJWIMHeHHbIe HH rpyOou3soMeTpH4HbIe OOKM XJOPHTOBO-cepHly 
“TOBLIX, KP€EMHHCTHIX, ALIMOBHHBIX CJIAHWeB, H3BECTHAKOB, M€CYaHHKOB H Apyru. 
MOpox cpequero eBoua. Pa3smep O0KoB KONeOeTCA OT Tome MeTpa nO 1,2 KI 
B JWIHHY, B CpeflHem coctaBiaa 200—300 M. Cromb Ke 3HaUMTebHbI KONeOaHH: 
MB paccCTOAHHAX MexKy O0KaMH. 

IIpv u3y4¥eHHH MeCTOpOKMeCHHA YCTAHOBJEHO, UTO PYTHbIe Tea PasMeNaioTc 
B OOKaX OCaQOUHbIX NOpOA, OOaLaroulHxX OarOMPHATHbIMU (bu3HKO-MexaHy 
‘YeCKHMH CBOMCTBAMH, H Mpexk le BCerO OTHOCHTeIbHO Oosiee CNOCOOHEIX K XPYMKO. 
Aeopmaunn. B cBa3Hv C TaKOM 3aKOHOMeEPHOCTbIO MpeACTaBANIOCb BaxKHbM 
BbIXCHHTb, ABJIAIOTCA JIM OOKH CpeHeNameo30vCKUX MOpol, BMelaouly 
CBHHILOBO-ILMHKOBOe OPyleHeHHe HM 3aJieraiollve B CepNeHTMHUTAaX, MepemMenleH 
HbIMH B IPOCTpaHCTBe KCeHOJIMTaMH WIM OHH MpelcTaBsAtoT COOOH pesuKTI 
MpOmaBJIeHHOH KPOBJIH, COXPaHHBUIHe MosOwKeHve, KOTOPOe OHH 3aHHMauT: 
AO BHEApeHHA NepuAOTHTOB («cKHanHTEM no Tyazcnugy (3). 

Or Toro HIM HMHOFO pellieHHA aHHOrO BOMpOCa 3aBHCHT MOAXON kK NoOUNCKal 
CJICNBIX PYAHBIX Tel, HAXOMAMAXCA B CKPBITHIX OOKAX Maeo3s0HcKUXx Nopoy 
Ec 9TH OOK ABAAIOTCA KCeHONMTAMM, MepeMellleHHEIMA B MpocTpaHcTBe 
MpaKTHYeCKH HEBO3MOX%KHO TeOMOPHYeCKHMH MeTOJaMH CKOJbKO-HHOyAb O6C 
CHOBaHO MPOrHOSHpOBaTb MeCTa HaXOKJCHUA CKPbITHIX O0KOB. 3amaya Mome 
‘ObITb PeleHa TObKO C MOMOM{bIO reodu3sn4ecKUX MeTONOB. Ecau Ke 3TH 60K) 
MpeACTaBAAIOT COOOH CKHAaJIMTHI, TO BOMPOCbI MPOrHoOsHpOBaHHA BO3MO%KHOr 
MeCTa HaXOMKMeCHHA CKPHITHIX ONOKOB HeECKOJbKO OOserualoTca. 

Jin pemeHua Bompoca O XapakTepe s3asleraHusd pa3po3HeHHEIX 60KO! 
HaMH MPOM3BOAWIHCbh reoorMyeckHe HW MarHHTOMeTpHYecKHe UCCeOBaHHA 
a TaKxKe WIMPOKO MPMMeHAJIMCh CTATHCTHYCCKHE MeTOAbI H3YYCHHA HeKOTOPBE: 
‘CTDYKTYPHBIX SJICMeHTOB, HM NWpexke BCerO H3MepeHHe 3aleraHuA TpellnH, 3a 
TaCTY!0 BbINOJIHCHHbIX 2XMJILHOM MHHepamMsallMeh, a TaKKe BbIABIeHHe OpHeH 
THPOBKH OMTHYeCKHX Ocelt KBaplta. 
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\[IpuMeneHne MeTOANKH CTaTHCTHYeCKHX H3MepeHH MpescTaBlAOcb Wemeco- 
pasHbIM BCJIeACTBHe cBOeOOpasHA CTPYKTYPHbIX yCOBHA (cbopmMupoBaHuaA 
Topox*kJenuaA. B nepHoyx, npequecTBopaBiuli BHeAPeHMIO MepHOTHTOB, Ha- 
Joflaemoe HbIHe TOpcTOOOpasNoe MOMHATHE, OUeEBUAHO, MpemcTaBAaNO cool 
koe MIMTOOOpasHOe Te0, OrpaHHyeHHoe cyOnapaebHbIMM pa3OMaMH H 
pxKeHHOe MOPOMaMH cpelHero AeBoOHa — MPeHMYIMeCTBeEHHO XJIOPHTOBO-cepH- 
TOBLIMH CaHWaMu. YunTpIBad, YTO MPH TEKTOHMYeECKMX YCHIMAX BCH «MUTA» 
Beprasacb B OOULeEM OHOOOpasHbIM AecbopMallvAM, C JOCTATOUHBIM OCHOBA- 
M MOXKHO CUMTATh, YTO TPeIMMHbI, ONTHYECKHE OCH KBapIla, OCeBbIe MIOCKOCTH 


Puc. 1. Hampapaenue BeKTOpoB OCTaTOUHOH HaMarHuueHHOCTH 


OCH M@JIKHX HaJIOMKCHHBIX CKNaOK cpeAM NOpon, 3aeraroulux B pa3JIMYHbIX 
Tax ropcta, OyyT MMeTb MPHMepHO OAHHAKOBYy!O OpHeHTHpoBKy. Ecuu Bp 
lee MO3Hee BPeMA OJIOKH OCAaMOUHIX MOPOA He OblwIH NepeMelleHbI HW MOBep- 
/Thl, TO MOMOSHEIC COOTHOWIEHHA COXPaHATCA; B MPOTHBHOM Culyyae HanpaBse- 
i@ OTMCUCHHDIX CTPYKTYPHbIX 3ICMEHTOBB Pa3PO3HEHHbIX O0Kax OyeT pasnuy- 
IM. 

OcHOBHbI€ pe3yJIbTaTbI MPOBEACHHbIX PaOOT CBOAATCA K CyIeAyIOUleMy. 

IIpu noneppix HaOoeHHAX B Ce€pMeCHTHHHTAX HeEOAHOKPaTHO OTMeYaJIHCb 
IZOPBaHHBIe WauKH CNOMCTHIX NeCUaHHKOB. XapaKkTePHO, YTO OTAeMbHBIe OOIOM- 
1 STHX NOPO pacnosaraioTca B BHC NPEPHIBUCTHIX WemoueK, OAHAKO 3JIeMeCHTHI 
eTaHHA COMCTOCTH B KaxKOM M3 HHX CYUIECTBeEHHO pa3iNyaIoTcs. 

YcTaHOBIeHO, UTO YMIOULeHHBIe WalkooOpasHble Tesla OHOPOHEIX 110 
eTAaBy MOPO, saslerarollve B pasPpO3HCHHEIX OOKaX, HMeIOT Pe3KO pa3u4- 
yiO OPHeHTHPOBKy. BpiacHeHO 3HaUHTesIbHOe Pa3JIHYHe B OPHEHTHPOBKe BeK- 
POR OCTATOUHOM HaMarHHYeHHOCTH; STOT BOMpOC PpeleH IyTeM u38yyeHHA O6- 
IZ1L0B, OTOOPaHHbIX H3 pa3JIMYHbIX OJOKOB, C MOMOLIbIO MarHHuToMetTpa C. ILI. 
omrHHopa. Ha puc. | noKa3aHbl 3TH OOPasiibl, OPHEHTHPOBAHHBIe B OMHOM Ha- 
JABJIGHHM; BEKTOPbI OCTATOUHOH HaMarHHYeHHOCTH HX H300PaxKeHbI B Bue 
pevJiOK. 

BecbMa NOKa3aT@JIbHO CYIeCTBeEHHOe Ppa3zIMuHe B OPHeHTHPOBKe cyeLyr0- 
UX CTPYKTYPHBIX 3JIEMeHTOB (3aMePbI MPOMSBeAeHb! B OMHOPOMHKIX NO JIUTO- 
rHYeCKOMY cocTaBy moposax): 

1) TpeulHH B XJOPHTOBO-cepHUNTOBLIX caHWax (puc. 2 A); 

2) mpoxHIKOB TpeBHero (AonepHfoTuTOBOrO) KBAaplla, OPHEHTHPOBKa KO- 
bIX H€ 3aBHCHT OT MOJOKeHUA B CKMAaYaTHIX CTpykKTypax (puc. 2 5, [—8); 

3) onTudeckux oceli KBapia, yuacTByloulero B CTPOeCHHH XJIOPHTOBO-cepu- 
ITOBLIX ClaHweB (puc. 2 B) — Kakasa-1u60 3aBMCHMOCTb B OPHeHTUPOBKe oON- 
‘yYeCKHX OCel KBaplia H CMOMCTOCTH NOpOM OTCyTCTBYyeT; MPHBeeHHIe CcoOT- 
ICHHA CBHJCTeJIbCTBYIOT O TOM, UTO OPHEHTHPOBKa ONTHYECKHX Oceli KBapla 


A38aHa C MOCIeECKIaTVaTbIMu RepopMalluaAMu i 


* AnaslorMuHble pe3yJIbTaTbI MOyYeHbI M MPH BLIACHeCHHH OPHeHTHPOBKH OlTMYeCKUX 
2if MOMOUHO-Oeloro ‘KBapla H3 MPOKHKOB. 


1379 


4) OceBBIX MyIOCKOCTeli MH OCeli MEMKUX HaOKeHHEIX CKJIaOK, Pa3BHTbIX 
XJIOPHTOBO-C€pHIMTOBBIX ClaHwax (Ha puc. 2 IT noKa3aHbl Ryroo6pa3Hbimu J 


Lo ]/ ews [l 


Puc. 2. T[uarpamuer OPHCHTHPOBKM CTPyKTYPHbIX SeMeHTOB. A — 7 


peux, B.— npoxung 
KBapula, B — ontuuecKue ocu KBapla B CilaHiax 


chepoit), 3 — ocepnie nuocKocrTH HaJIOXKEHHBIX CKaOK. CrpenkH NoKa3bIBalor HallpaBnenr 
NOrpyXeHHA OCeH cKnaloK 
HHAMH OTPe3KH OCeBBIX MJIOCKOCTeH HaJIO2KEHH 
Ky Bywbcpa; crpenkamu ormeuenpi HallpaByie 
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BIX CKJIaOK, HAH@CeEHHDIX Ha ceq 
HHA MOPpyKeHHA oceH cKaOK’ 


|| Ha quarpaMMax He IIpHBeeHbI WaHHble 3aMePOB OPHeHTHPOBKHU MPOXKHIKOB 
b*PUOB, 3aleraioulHX B U3BECTHAKAX, a TaK2%Ke Ooee MOSMHUX NO BpeMeHH 
OKWIKOB KaJIblluta. PesyJIbTaTbl STHX PaOOT MOKasbIBaIOT, ITO OLHOPOLHHIE 
‘MHHePaJIbHOMY COCTaBY MPOXKHJIKH, PaclIIpOcTpaHeHHble B Pa3OOULeHHbIX 6J10- 
, 10 CBOHM 3JIEMeHTaM 3aJleraHHA CYILeCTBeEHHO OTJIH4AaIOTCA. 

|Peskoe pa3H4He B OPHeHTHPOBKe OTMCYCHHBIX CTPYKTYPHbIX 9JIeMeHTOB 
JIeTeNbCTBYeT O TOM, YTO OOK CpeAHeAeEBOHCKHX TOPO] H3MeHHIH cBOe 
BOHAYaJIbHOe MOOXeHHE; OHH MOBEPHYTHI B MPOCTPaHCTBe UH MpeCTABJIAIOT 
oH kKceHomuTH. Tlopopor wu mepemellleHve KCeHOJIHTOB MpOucxo_unu, 0- 
AUMOMY, B NepHOX BHEAPeHuA YJIbBTPAOCHOBHOM MarMbl H 1032%Ke — B Mporecce 
|PNCHTHHH3ALHH MepHAOTHTOB, COMPOBOXKAABUIeHCA SHAUHTEIbHbIM YyBeH4e- 
feM HX OObema. JloNONHUTeIbHOe MepemellleHue KCCHOJIHTOB CBA3AHO C MHOFO- 
paTHbIMH JBYXKCHHAMH -I10.TEKTOHHYeECKHM Pa3JIOMaM, B TOM UHCJIe C HHTCHCHB- 
IMH NOXBHAKKAMH aJIbIMMCKOrO BPeMeHE. . 
IIpencrapenne o 60Kax CpeHeeBOHCKUX MOPO Kak O KCeHOMHTAX pac- 
WAPAeCT MePCNeEKTHBbI MOMCKOB OarONPHATHBIX WIA PYMOOTMOReHHA MOpoOH, 
P OOHAKAIONLUXCA Ha AHEBHOM MOBepXHOcTH. CKPbITHIe PyMOHOCHbIe KCEHOJUTHI 
ACMOMAaraoTcA He TOJbKO Ha JIMHHM BbIXONOB 6O0KOB OMHOMMCHHbIX 0 JHTO- 
THYeCKOMY COCTaBY MOPO, a H Ha 3HaUMTeEbHOM yJaieHHH OT HHUX. Han6o- 
€ OarONPHATHHIMH JIA NOMCKOB CKPHITHIX Ha PyIyYOMHE PYAHbIX TeJ ABJIAIOTCA 
aCTKH, TATOTeWUlMe K KPYMHbIM Te€KTOHHYeCKHM HapylleHHaAM. YuuTpIBaA 
30e00pa3sHe 3aleraHHA CeMbIX PYHbIX Te, NOMCKH UX CeAyeT MPOBOLMTb 
OCHOBHOM reo*bu3M4ecKHUMH MeTOJaMu Cc MocTeLyiouleH NpoBepKOH OypoBbiIMu 
<BayKHHaMH, 


VUucrutyT reooruu pyHbIX MecTOpox*KeHHii, Tocrynusto 
meTporpaduu, MHHepadorMu u reoxHMHuH 26 V 1959 
Axkajlemuu Hayk CCCP 


UMTHPOBAHHAS JIMTEPATYPA 
Fc. £. Coodspeed, Am, J, Sci., 246, Ne 8 (1948). 


loruange Akagemun wayr CCCP 
1959. Tom 129, N 6 


M. A. OCHIIOB 


(ITpedcmae reno axademuxom JI. C. Kopocunckum 6 VI 1959) 


Cpeau Jalikoppix oOpasopannii JleHuHoropcKoro pakoua Pygxoro Auta) 
MO}KHO BbIJeJIUTb TPH KpyMHble reHeTHYeCKH o6occOuleHHbIe rpymnpl: a) JepHBat)} 
KOHKPeTHBIX HHTPY3HBHBIX MaCCHBOB; 6) KOpHH s¢y3n CcHOBHOTO M KHCJOF 
cocTaBa; B) MaJIble HHTPpy3HH, He€3aBHCHMble OT Jpyrux H3BCP2KEHHBIX NOpOpl 
Tlocuenuaa rpyrna mopog Bpiensetca B JleHHHOropcKoM palione BmepBEle. 4 

Maspie HHTPy3HH CJlaraioT FaBHbIM OOpa30M JaHku, pexke — WTOKH U HE 
paBHJIbHbIe Tesla. OHH MIpHypO4eHbI K perHOHAaJIbHO BBITAHYTBIM PpasiOMaM Tity! 
OMHHOFO 3aJIOXKeHHA, COMPOBOXAAalOMLMMCA 30HA4MH MOBHILEHHOM TpeMLHHOBATO 
CTH H CMATHA NOpoOs. SOHbI MMeIOT B OCHOBHOM CeBepo-3allaqHoe mpocTupaHue, 
pexe — cepepo-BoctouHoe. J[avku B lipesenax 30H OObIMHO pacnoslarawrTca m1a- 
PaJWIEbHBIMH NayKaMH, OOpasyA y3Jibl, cryuleHua. OrmevatoTca MHOrOUNCIeH- 
Hble CJy4aH MHOFOKpaTHOrO BHEepPeHHA aeK B OHH HU Te Ke Then. Jaiku 
MOUTH BO BCeX CLy4aAX HMeIOT CeBepO-3alla Hoe MpOcTupaHue, COBNaLas C HanpaB- 
JICHHEM BMeULaIOWHX UX M3 bIOHKTMBHBIX CTPyKTYP, HM KPyTHle YIvibl naqeHua, 

B cocrape MaJIbIX HHTPY3HH BBIJeJIAIOTCA KOMIMJI€KC JaeK OCHOBHOLO cocTaBa’ 
HM KOMIMVJIeKC JaeK KHCJIOrO cocTaBa. 

CpeH aeK OCHOBHOPO COCTaBa BbIJeIAeCTCA TPH BOSPacTHBIX 3TAaNa, Cpeu KHC- 
JIbIX — Jipa. BuewpeHue WaeK OOOMX KOMIIeKCOB MpONCXOAHO napaestbHO. 
OTHOCHTeJIbHat MOCMeAOBaTebHOCTh BHEAPCHHH MaJIbIX HHTPy3HH OCHOBaHa Ha 
cbakTax MepeceyeHHH WM UJNOCTPHpyeTcA NpWBOAMMOM cxemol: 


Komnaekc Manx HHTPy3uH KomMnaekc Madux uuTpy3u 
OCHOBHOTrO cocTaBa x KHCNOTO CoOecTaBa 
= 
I oran &, 
Q 
[a66po, ra66po-znaba3bl, WHadasopnie |__ IT stan 
NOp@upuTb! H Mamnpoduppl 
I]aaruorpanut-nopdupsi, chepomutospie 
H @eAb3uToBble Nophupy, hers3uTet 
III sran 
JimaOa3pl, WHaOaszoBble NOPPupUTLE Hu | _ 
JaMIIpopuppl 
Stan MuKponop@upos 
IV sran 
l IImarno-muKponopdupy, ceposurospie 
> H Gedb3suTOBBIe MUKponOpdhupy u 
Jlua6a3opble nopdupursi u — ? penepeay 
| Pe Ib3uTEI 
| JIaMIpodu pb 
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| Heckoabko HeompeseeHHbIM B CX€M€ ABJACTCA TObKO OTHOCHTEJILHBIM BO3- 
“T MAkKponopdupos. JlocropepHo H3BeCTHO JHIUb TO, YTO MAKpPoNOpdupsi BHeA> 
JIMCb MOCNe KHCJIbIX Jaek I] stTana. B3aMMooTHOMIeHHA we UX C Jalikamu oc- 
(BHoro coctaBa III u IV 9Tanop HeaCcHEI. 

WauKu oCHOBHOFO cocTaBa. KaxkJbli 43 9Tan0B KoMMeKca 
OBHbIX JaeK XapaKTepH3yeTcA Noposamy, OO/JalaioulHuMH CXOJHbIMH MHHepa- 
ro-MeTporpauyecKHMu OcOGeHHOCTAMH (QHaGasoBble NopdupuTp!). OpnaKxo 
MpeWesaxX pAa OCHOBHBIX NOpok OTMeYyaeTCH ONpefesIeHHaA 3aKOHOMePHOCTh, 
\MeHEHHA CTPOeHHA HW CocTaBa Mopoy BO BpemMeHH. Bosee ApepHue Jaiku o6- 
AatoT OOMbUeH MOUIHOCTHIO H JYYWe pacKpHcTaJIM3OBaHbI. CrpoeHue HX He- 
}Hopoquo. Tak, WeHTpasbHble uactH faek | 9stana cloxKeHbI radOponyamy,. 
IMHO YPaJIHTH3MpOBaHHEIMH. Ilo Mepe mpu6HxKeHHA K KOHTaKTaM Jaek ra6- 
POWbI MOCTeMe€HHO CMeHAIOTCA 1Ha0a3OBbIMH Nop@uputamu. MaviomoliHpie %*e 
Aku I 9Tana Mu TOHKHe anopHsbl Jaek raG6Opouyos Bcerfa CIO*KeHbI [Maba30BbIMu. 
pp@upuramu. Jaiku nocsielyIoulHX 2TANOB OCHOBHOPO CocTaBa XapaKTepH3YI0T- 
MOCTEMC€HHBIM YMECHbINeHHEM MOLIHOCTeH, HCYe3HOBEHHEM paBHOMepHO3ep- 
MCTbIX pasHocTel. I waBHy!o pOb cpequ HUX HrpaloT AHaGa3z0BbHIe NOpdupurThi. 
jocueqHHe HHOTa OOpasyioT Nepexospl K JIamupod@upam. Takum oOpasom, pH 
DIEM CXOACTBE MOPO OCHOBHOLO pHa HMEET MECTO SBOVJIIOWHA OT OONee MOLULHIX, 
ABHOMEPHO3ePHHCTHIX H XOPOWO PaCKPHCTAaJIJIM3OBaHHBIX K MaJIOMOLLHbIM, 
a0O PpaCKPHCTaJIJIM30BaHHbIM, C HapacTalolluM MpeoOslayqaHvem Nop*UpoBnix 
tpyktTyp. CxojcTBo 2ke JaeK OCHOBHOFO cocTaBa BCeX 3TaNOB NoATBepxKaetca 
‘AJOM IIPH3HAKOB, H3 KOTOPbIX 3J}eCb MOXKHO OTMETHTH, HalpHMep, OLMHAKOBLIN 
0 BCeX aHKaX KOMIJIeKC PYHbIX MHHePaJIOB (MarHeTHTAa, WIbMeHHTa, NHPHTa, 
aJIeHHTa) HM AaKIUeCCOpHbIX (ctbeHa HU, YTO OCOGeEHHO XapaKTepHO, WHpKOHa). 
[aHHbie CieKTpaJIbHbIX aHaJIH30B NOKa3bIBalOT, YTO BO MHOFHX Jlahkax OTMeualoT- 
A CileWbl OepHJIVIHA. 

_ Hamnvune Wupkona ¥ OepHwina B WahKkax, Hapsyy c ApyrHMu ocoOeHHOCTAMH 
‘HMH3Ma, TOBOPHT O HX THOpHAM3Me. 

CxofcTBo JlaeK OCHOBHOTO pxfla NosTBepxaeTcA HM JaHHbIMH XHMHYeCKHX 
\HaIH30B. Bce oHM NpHHadiexaT, no knaccnpuKaunn A. H. SapapnuKoro, k 
accy c1a60 HeAOCbIILeHHBIX SiOe. IIo komMuecTBy APYrHX IJIEMeHTOB OHH Tak- 
Ke TIpecTaBJAIOT COOOH OH3KHe OOpa3s0BaHua. Ho HameualoTCA WM HEKOTOPbIe 
TIHUHA, WpHyemM OT OMHOTO 3Tana K ApyroMy OHH BO3HHKalOT NOcTeneHHO- 
[akHe OTJMYUA HaGJOAaloTCA PIaBHbIM OOPa30M AIA COep2KAaHH KPCMHEKHCJOTHI, 
[aTpHA, KaJIbIMA H MarHHua. KomnuecTBo MepBbIX JBYX KOMMOHEHTOB yBeJHUH- 
aeTCA OT JPeBHUX JlaeK K Govlee MosOABIM. KomnyecTBO nocseqHHX, HaOdopor, 
MeHbilaetca. JIa Bcex Jlaek XapaKTepHO MOCTOAHCTBO COJepxKaHH CYMMbE 
AKMCHOFO HM OKHCHOrO >xKeve3a. 

Ha quarpamme A. H. Sapapuuxoro (puc. 1) Takxe XOpOWIO BUHbI OTMeYeH- 
[ble H3Me€HEHHA CocTaBa OT 9TaNa K aTany. MurypaTHBHbIe TOUKM NOpoy Maek 
CHOBHOFO cocTaBa pacnOJiaraioTcA B Mpefesax y3kOH MOOCbI MOceLOBaTeIb- 
10 or I sTana K MocueqyrouluM. BapvauwOHHas JIMHMA UMeeT CBOeOOpasHbilt 
PaBHHTeIbHO TyNOM yrom cocbio SB, yTo yKa3blBaeT Ha OIM3OCTb AHaJIHSHPOBaH- 
[bIX OPO K JIMHUMM OM[eJIOUCHHBIX Oa3a/IbTOB HW JaMmpodupos. JME uM HaksIo- 
[bl BEKTOPOB OMMCHIBAeCMbIX HMOPO OCHOBHOFO COCTaBa OTHOCHTEJIbHO OJHHAKOBHI. 

Jit cpaBHeHHa Ha JMarpaMMy HaHeceHb! (urypaTHBHbIe TOUKH COCTaBOB 
PYIHX OCHOBHBIX NOpOL, pasBUTbIX Ha ONMCbIBAeMOH TeppHTOpHH. Ito radOpou- 
bl TAK Ha3bIBaeMOrO MO3MeHHOFOpCcKOrO HMHTpy3HBHOTO KOMIWIeKCa CO CBOeH 
KMJIbHOM Cepveli H MeBoHCKHe adpy3HBbI U TyPbl OCHOBHOFO CocTaBa. 

Pa6Opousy JO3MevHOropcKOrO KOMIWIeKCa M UX KUJIbHbIe epHBaTb!l HMeIOT 
XOJHbIe MEK Ty CoGOM CocTaBbI H CBOIO XOPOLIO BbLIPaxKeHHY1O BapHallMOHHYIO JIH- 
mio. DurypaTMBHble Ke TOUKM, OTParxkatoulue cocraB sfPy3uu B Toe NeBoua, 
lallaioT Ha Movie TOM %e AuarpaMMbl GecnopsfouHO. BapvalMonHHad JIMHUA 
a6OpouoB AO3MeHHOrOpcKOrO KOMMIeKca COBMaaeT C WHHNeH rad6pousoB no 
louIM HM Pe3KO OTKJIOHAeTCA OT JIMHMM ONMCbIBAeMBIX aek. Takoe pa3JIM4He B Ha- 
PaBJICEHHOCTH BaPHalHOHHBIX JIMHHH raOOpowAOB AO3MeHHOTOPCKOrO KOMMNeKca 
 BbIeIAeMOH FpYIiNB MaeK OCHOBHOFO COCTaBa TOBOPHT B MOsbsy reHeTHYeCKOH 
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OOOCOOJIEHHOCTH O6€HX py OCHOBHBIX nopos. IlepeceyeHue xe BapHall\HOH 
HbIX JIMHH STHX PPYMM CBUAeTEIbCTBYeT O BOSMOXKHOM HaJIMUHH CXOHBIX MO CO 
cTaBy WI€HOB B OOeHX rpymnax, 4YTO yKa3blBaeT Ha BEPOATHOCTh MpOHCxXoO*K Te: 
HUA HX M3 OJHOrO MarMaTHYeckoro Oaccelina. Pa3JIMYNH, KOTOPble Mbl OTMeUAeM 
Tenepb B OO6e€HX Ppynmax NOpOL, Obl BbISBAHbI PaSHbIMH yC/JIOBHAMH UX (popMH: 
poBaHHaA. 


10 o 10 


40 


Pue. 1. Juarpamma A. H. 3apapuuxoro. J — Mauble MHTPy3HH OCHOBHOrO cocTa- 

Ba, 2 — Masble MHTPy3HH KMCMOrO cocTaBa, 3 — raOOpouysE WosMeHHOropcKoro 

HHTpY3HBHOrO KOMMJeKCa CO CBOeH HKHbHOW cepMeli, 4 — JeponcKHe adpy- 
3MBbI H Tydbl OCHOBHOTO cocTaBa 


Wauku Kucaoro cocTtaBa. I pynna kucapx Jaek Oouee G6enHa 
yeHaMu. K TOMy Ke aHKM 9Talla MUKpOMOpdupos oyeHb peyku. Hecmorps ua 
HaJIMuHe HECKOJIBKHX pa3HOBHAHOCTeH NOpoy B Npefemax II stama, BplesseMpIx 
TOJIbKO 110 HX CTPYKTYPHbIM OCOOeCHHOCTAM, BCe NOPOAb! ABJIAIOTCH OMHOBOSpacr- 
HbIMH OOpasOBaHHAMH, MH UX pasJIMYHA 3aBMCAT OT CTeMeHH PacKpUCTaMM3allUH. 
IlenTpasIbHble YAaCTH HavOosee MOMLHbIX LaeK CJIOMKEHbI OTHOCHTEbHO XOPOLIC 
PpaCKPHCTaIM3OBaHHbIMH pa3sHOCTAMM (IlarMorpanuT-nopdupni). Ilo mepe 
MIpHOJIM2KeHHA K KOHTAKTaM JlaeK MOpOfbl CMeHAIOTCA CChepOJHTOBbIMH Hi (evIb- 
3UTOBbIMM NOp@upamu u cbeab3suTamu. Anocu3nl 2*e MOLLHEIX aek TwlarHorpanur. 
HOpPupOB HM CAMOCTOATEJbHbIE MaJIOMOM[HbIe Walk CJIO%KeHHI CepOsHTOBLIMI 
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(PeIbSHTOBLIMH NOpupaMu u cberbsuramu. Jlaiiku kucMoro cocTaBa TakxKe OT- 
IMUaioTCA OJIM3KMMM XMMMYeCKHMH JaHHbIMu. [lopogni, cmaratouwe ux, mepecsi- 
(meHpt SiOz u OoraTe! wetouamu. Ha AMarpamMe durypaTHBHBIe TOUKH KHCJIbIX 
TOPO MO*RKaTCA KYYHO HM OOMaaioT CXOMHDIMH JIMHaAMM HM HaKJIOHAMM BeEKTOPOB. 

CJIKHe Pa3sJIMYHA, BUAMMO, OOYCJIOBJIeEHbI BJIMAHHeM cpepl. 

Mavibie HHTpy3HV BbIJeAeMBIX KOMIMICKCOB ABJIAIOTCA HaHOolee MOJIOAbIMH 
MHTPY3HBHBIMM OOpa3sOBaHHAMHM palOHa (BO3MOXKHO, TOJIbKO CaMble MocmeqHHe 
i ae ux). OHM MepeceKalor BCe BYJIKaHOreHHO-OcaOuHEle NOPOAbI H pasHOBOs- 
PacTHbIe MaCCHBbI TpaHHTOMAOB palioua. 
| Bce nomumeranmmueckne pyfonpoxBieHua B JleHuHOropcKOM paiioHe Haxo- 
PATCH B TeCHOM MpOcTpaHCTBeHHOM CBA3H C ONMCHIBAeMbIMH MaJIbIMH HHTPy3H- 
MH. HcksioueHHe CocTaBAAIOT TOJIbKO MeJIKve, MpecTaB/IAIOWHe r1aBHBIM 06- 
a30M MHHepaJOrnvueckui MHTepec, KBapLeBbIe KMJIbI C CYbc:uaMu, reHeTuye- 
KH CBA3AHHbIe C MaCCHBaMH TpaHHTOMoB. 

Oco6eHHO YeTKO 39TAa 3AKOHOMEPHOCTh BbIpaxkeHa JIA KOMMIeKCa Ma@JIbIX HH- 
py3H OcHoBHOro cocTaBa. Bo Bcex M3BeCTHBIX Cy"aixX MOMMMeTasMM4YeCKOe 
PyMeHeHHe, accOWuupyloulee Cc MaJIbIMA HHTPy3HAMH, MOO*wKe UX. 

Teouoruyueckoe movlomKeHHe HM meTpOXHMuyeCKHe OCOOECHHOCTH BbIJeJIAeMbIX 
JleHuHOrOpCcKOM palioHe KOMIMVICKCOB MaJIbIX HHTPy3H CBUeETEIbCTBYIOT O TOM, 
4YTO OHH TpelcTaBJAloT CcOOOM reHeTHYeCKNM OOOCOOMeEHHbIe MpPOABJICHHA MHTpy- 
3MBHOrO MarMaTH3Ma. Mable HHTpy3HH OCHOBHOFO COCTaBa COOTBETCTBYIOT H3- 
BeCTHBIM TpyinaM MOOGHEIX OOpa3s0BaHHi, BpIfemeHHbIX IO. A. Busnu6unpm 
WIA TMO3QHUX 9TANOB TeEKTOHO-MarMaTH4eCKUX LMKJIOB Ppa3BHTHA MOBUKHBIX 
MOACOB, H MOJIHOCTbIO COBNaaloT C ONpeeseHHeM, CesaHHbIM Jia HUX ®, K. UIn- 
nyJiHHbIM. Hamu BrepBble MoKa3aHO, UTO MaJIble MATPy3HH OCHOBHOrO cocTaBa 
O6aawT YepTaMU XMMH3MAa, OTJIMUAIONIMMU UX OT APyrHX H3Bep2KeHHbIX MOpoL, 
OOpa30BaHHbIX OCHOBHOHM MarMoH. 


Tloctynusto 
28 V 1959 


IMTMPOBAHHAS JIMVTEPATYPA 
110. A. Buau6un, 3an. Beec. munep. o6m., 76, Nel (1947). #2 ®. K. Wuny- 


a4 H, K Bompocy 0 cBa3M MOCTMarMaTHyeckoro OpyAeHeHHA C HHTpy3Hamu, Bompocsl reosor“a 
A3suu, 2, 1955. 
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Joxaayn AkafweMun Hayk cccP 
1959. Tom 129, Ni 6 ot 


MHHEPAJIOVHA | 
B. B. MJIOXHH u E. HW. CEMEHOB 
HOBbDIE JAHHBIE OB YCCHHIHTE 


(IIpedcmaenenos axademuxom H. B. Beaoeotm 19 VI 1959) 


YCCMHIMT — OUCHb PeAKHH aJIIOMOCHJIMKaT HaTpHA. Ox ObiJI yCTaHOBJIeR 
Bérruapyzom (5) B (Oxnolt Ppennanguy, a B 1923 r. o6napyxen O. M. Boumrezr- 
Kynaercxoit na r. Annyatis B JIoposepcKom maccuse (KoubcKuli momyocrpos). 
B. UW. Tepacumosckum (*) 6b JeTastb- 
HO u3y4eH yccuHrutT c r. IlynKapyans. 
Tlonapubie KoopzuHatel rpaneli yccunruta J]. H. Uupspunckum (*) yccuHruT Obit 
—_—-— rr :~ oGHapyxen B XuOunax, Har. KyKucBynes 


Ta6aunma i 


SNe | Seenecdl), ahd 2 P uopp. U1. Il. Tuxonenkos serperun stor 
ike MHHepasl MB Apyrux palionax XuOuH? 

a Ha r. Ilapromuopp HB jlouMHe NepBoro: 

4 b’ O10 68°45’) 0" == leBoro ipuToKa p. Ces. KackacHbioHa- 
2 : Oot aw as yopp. B nocuieqHee BpeMA YCCHHIMT Obl 
S , ae SL BCTpedeH HaMH B PsA HOBbIX NYHKTOB | 
3 5 SA ae Pas B WeHTpasibHo uacTtu JloBosepcKoro | 
; oa e 6 MaccuBa: Ha rr. Henxa u Cenrucuopp, | 
6 h 214 = |65 305 é 
7 |) oe 723 |7g° 240° B JomHuHe p. MoTaucyah. O6nmHo yccuH- 
3 @ 913 -(\4g° 63° THT O6pa3yeT 3epHucTbIe arperaTHl, B 


9THX %Ke MYHKTAX OH HaXOJHTCA B BUTE 
KpHctTassioB. PesyJbTaTbl ONTHYeCKHX 
rOHHOMeTpHYeCKHX H3MepeHHH MpHBeseHp! B Taos. 1. 

Ha KpXcTasilax yCCHHIHTa OObINHO OOHAPyKHBaeTCA JIMUIb 2—3 rpaHu MOHO- 
ampos. I]MHakoufasbubixX rpaHeH HH Ha OMHOM H3 KPHCTaJJIOB He BCTpeyeHo. 
Han6oulee acto BcTpevatoulweca rpaHH (010), (001) u (111) o6nrHO HepoBHET 
M MOKPbITLI LITPHXOBKOM, 4YTO BeCbMa 
3aTpyAHsAeT u3MepeHua. Kpuctauspr yc- 

CHHIHTa H300paxeHb! Ha puc. | u 2. 

Jia onpefeieHua pa3mMepoB 9,1e- 

MeHTapHOH AYeHKH YCCHHTMTa Cc He- 

OrpaHeHHEIX OGJIOMKOB MOHOKPUCTAaJ- 

op pasmepom 0,8 X 0,5 X 0,7. mM ; <i 
ObIIM MOJyYeHbI PeHTreHOrpaMMB! Bpa- i 
We€HHA HW Pa3BePTKH HYJIEBBIX CJIOCBBIX 

auHuM m0 ocam [100], [010]u [001]. 

B ycTaHoBKe c KpaTualiliiuMu HeKOMIVIa- 

HapHbIMH TpaHCAMAMH WMeeM: a’)= 

=8,72; b)= 7,67; c) = 7,15-L0,03 A; 


=e ° Bes = ° jae as ° ’ 

c Oi Ue pats le pe 1. O6ptunpiit Puc. 2. Caoquasa mpor 
A KpHcTaI0OB = EKIIMA_« KPUCTaIMOB yc- 

(cO BCeMH TYNBIMH yraMH) nowyuaem yccuHruta CMHrHTa 

OQ = 8,72; b= 7,67; cy = 10,01 + 

+0,03 A; a = 110°80’; B = 135°45’: 

{= 91°30". CBsaSb OCYHIECTBIAeTCH CNeMYIOWMM O6pa30M: a = —a’; b = big 

c = c’+ a’. Ornotenne ocell: a,: 6): C= 1,13:1:1,31, uwro BecbmMa 6n7n3KO 

K OTHOIMCHHIO, KOTOpoe MOJyYaeTcH MpH ONTHYeCKOM TOHHOMeTpH4ecKOM 

ucclenoBaHuH (2:6: c, = 1,12:1:1,31). Uecnenopanue KpHCTalia Ha 

Mbes0apPekT AaJlO NOMOXKUTEIbHbIe Pe3yJbTAaTHI. Bmecte c KpucTaJorpaduyecku- 
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HCCJICQOBAHHAMH 3TO flOSBOJIH€T OTHOCHTb YCCHHIUMT ik i{PpOCTPpaHCTBeEHHOK 


ynne Pl xnacca C; puknaunuch cuHronun *. JleGaerpamma yccunruta mpy- | 
WeHa B TAGs. 2. 


Yccnurnt cObmuHO cOpa3yer HenpaBnbHoi dbopMpl BbeneHua pagMe- 
; TaOnuna 2 
Jle6aerpamma yccuHruta, Fe-usnyyenne, D=57,9 MM 
NoNe n NoNo Noe Noe 
I.1. I eye Il.1. | aS A | 1.1 oe : a I core 
js = 
at 6 | 6,43 13 | D Den 25 Le ae Ou 36 2 Wb Ae 
2 6 | 4,87 44 2 2,20 [26 A G9 37 Dy e228 
3 TA) as 15 llee 20 PN Rl iA X0) 38 Die ARAO 
4 oy |) Be Vie) 16 3 4,998 28 HEN il EY) 39 2 Ae OD, 
5 Siow A 4 4,943 29 S| Al eae 40 2 1,164 
6 4 | 3,34 18 2 1,886 30 4] 1,382 44 y; 1,144 
Tl Nap lets 19 2; 4,856 Sil Le ee sOe 42 2 HUN 
8 0} 2,98 20 2, 4,825 2 4} 1,348 43 6 1,096 
9 DN Pe 24 a AiO SO AW A aps) 44 4 4,084 
10 Crohns Oi tt: 22 2 4,707 34 3 le zngAl 45 @} 4,070 
44 4| 2,43 23 if 4,682 Nas 46 2 4,058 
42 sal apse 24 4 AMOZZ, 35 2262 
(ie 


om Jo 10 cm. Munepan uMmeeT po3s0BaTO-@uoneToBy!o OkKpacKy, Ha [l0- 
ePXHOCTH Bpilipetaiculy1o. Byeck cTeKJIAHHBIN. CrawHocTb COBeplleHHad B ByX 
alpapsieHuax. Trpepfoctb 6. Yyejbupil pec 2,46. OnTuyeckH JBYOCHBIN, m0- 
OKUTeIbHBIH; 2V = 382°, Ne= 1,543; Np= 1,503. , 


9100 “0 600 ON 
Puc. 3, Kpupaa uarpepanua Puc. 4. Kpyeaa .o6esBo-. 
yccHHrutay 2%KHBaHHA YCCHHIHTa , 


B KucuoTax JierKO pacTBOpseTCA; Nepe NaAJbHO TpyOKOH NerKo MaBHTCA. 
{a KpHBOH HarpeBaHua yccuHruta (puc. 3) ormMevaeTca HeOOMbIWad SHZOTepMu- 
eckaf OCTaHOBKa B UHTepBasie 570—590°. Kak noKa3piBaer monyueHHaa 
). B. Kapnosol TeH3uMeTpuueckad KpHBaH o6e3BOxKNBaHUA (puc. 4), npH 
emnepatypax 500—650° mponcxoquT NomHOe yaseHve v3 yCCHHrHTa BOLE, 
Merouleli B MMHepaie BHICOKOTeMMepaTyPHbIM, THIPOKCHIbHbI XapakTep. 

PesysIbTaTbI XAMHUECKHX aHaJH30B YCCHHIHTA,B TOM UNCJIe HCCIeOBaBIUerOCA 

r. Henxa, mpHpeyeupi B Tabs. 3. 

TlepecueT aHasIH30B NPHBOLNT K OOBIYHOH SMNMpPHYecKOH hopmyvie yccHHTuTa 
NazO -AleOs -6SiO2: H20. Ina sToro MuHepata npexnaranucb dopMysnI 
YaAlSi,O,- NaOH (B. H. Tepacumoscxuii), NaeAlSisO, (OH) (A. T. Betextun). 
locieqHAA PopMyia, OTOOPaxarlolllant THAPOKCHJIbHBIN XapakKTep BOLBI, mpel- 
TaBsIseTCA HanOoslee MpaBHJIbHOH. 

Ucxoya u3 MosekysapHoro Beca NazAlSisO, (OH). (804) o6bema auementap- 
ou sueliku (V)>= 395 A®) u ynenbuoro Beca (2,46 r/em’), Haxogum uucsO cbop- 
JIbHBIX eC(MHHI, B AueliKe Z = 2. | 


* CraTucTuka uHTeHCHBHOCTeH /),, (Howells u ap.) Taxxe Jaa HeleHTpOCcHMMeTpHuHOe 
ACTIPeeIeHHe. 
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Xumuyeckne avaiH3bl yCCMHIHTa (B BEC. NpoleHTax) 


fu ————D | 


Ta6buuna 3 


: ; JI 5 Xu6 , 

KommoueHT bt oH peo it erences Ryser ober vs Ky cuca yiioee 
SiO 58,74 59,30 Bo st7l 57,94 57,63 
AlsOs 17,73 17/30 17,67 18,62 17,98 
Fe,03 — — — 0,26 Oma 
MgO t — — — 0,27 0,05 
MnO — — — — 0,02 
CaO — 0,33 — 0,96 0,06 
Na2O 19,91 19,09 19,66 15,82 16,70 
K2,0 — 0,90 0,46 2,69 
H,0 4,19 3,10 3,80 5,18 4,60 

S 0,08 
Cl 0,04 | 
CymMMa 100,57 100,74 100,30 99rou 99 ,84 : 
—O=Cl2,S 0,0 

100, 68 

AnasuTuk Xpuctencen | B.U. Te- |H. Bpescxasn (*)} O. ®. To- |B. A. Eropos (4) 

e PacHMOB- pou oBa | 

cKHit (8) 

P. Bappep u E. Yair (1) u3 renew Na,O-AleOs -mSiO, -nH sO 


THApOTepMaJbHbIM IIyTeM NOJYYHIM pA avIOMOCHJIMKaTOB HaTpHA, B TOM 
yucme «coequHeHue L», cocraBa Na,AlSisz0,(OH), Kotopoe o6pa3yerca B ycuJlo- 
BuAX H30bITKa NaOH. Jina «coequnenua L» yKa3piBaloTca A,= 8,10; bo= 6,10; 
Cy= 4,88; B = 105°20’; noKa3aTeib NpesOMeHHA OKOJIO 1,49 u HH3KOe ABynpe- 
JiomieHue. Ilo sTHM NpH3HakaM 9TO COeAMHeEHHe He MOET ObITb OTORMecTBIeHO 
C YCCHHIHTOM, XOTA HM WMMeeT OMMHaKOBHIH cocTaB. Bo3MoxHO, 4YTO YCCHHTHT 
M «coequHeHHve L» mpescTaBsaloT coOoH MoJMMOpdHble MOAMMuKAaLUH. 

YCCHHIHUT ABJIACTCA XAPAKTCPHbIM MHHEpaJIOM OYeHb PeAKOLO THMa WLeOUHbIX 
merMaTuToB. B 93THx MerMaTHTaX, TeHeTHYCCKH CBA3aHHbIX C COfa/IMTOBbIMH 
MOHKHIMTOBBIMA CHCHHTaMH, YCCHHIMT 4acTO 3aMelllaeT COanHT WM accolA- 
MpyeT C CTeHCTPYNHHOM, OeOBUTOM, 4KasOBATOM, HOpAuTom. Accolualua 97a 
OUCHb XapaKTepHa M NOBTOPAeTCA BO MHOPHX MerMaTuTax. YccHHIMT, Kak yKa- 
spipal B. B. Ukepouna,— campii arnanToBbli MHMHepadl: B HEM HaTpHi pe3Ko 
mpeoOlaqaeT Hay, amiomuHuem (Na/Al = 2/1). Cromb Heo6nruHbli cocTaB BBI3EI- 
BaeT OOJIbIyIO HeyCTOMYMBOCTh YCCHHTHTa B MOBePXHOCTHBIX YCMOBMAX: MC 
HeMy OOpa3ylorcd TOHKHe MOPOUIKOBaTbIe HaJieTHl THMepreHHoro WeomuTa — 
aHambiumMa NaAlSi2O;-H2O. IIpu strom npoucxogur Buinoc uacru Na 4u Si u Boe: 
CTaHaBJIMBaeTCA HOPMaJIbHOe cooTHoueHHe Na/Al = 1/1. Jlerkaa u3mensemoctt 
yYCCHHIMTa ycTaHaBJIMBaeTCA H SKCMePpHMeHTabHbIM MyTem. B TeyeHue 2 Mec. 
BOWOH KOMHATHOM TeMilepaTy pb 43 MMHepasa Oblio BpEILeTOUeHO 0,6 % , comep2Ka: 
imerocd B HeM HatTpHa. TlonwxKeHHOe cOmepxKaHve HaTPpHA UH NOBHILIEHHOe — 
aJIIOMHHHA WM BObI B yccHHruTe c r. Henxa, BepoaATHO, CBaA3aHO MMeHHO ¢ 
HeKOTOPOH H3MCHEHHOCTHIO OOpas3ila. 


MuctutyT MuHepanoruu, reoxuMun Tloctymu1o 
HM KPHCTaJVJIOXHMHH peAKHX 9/1eMeHTOB 19. Vi 1952 
Akayemuu ayk CCCP 
Mucruty1 kpuctranorpadun 


Akayemuu HayK CCCP 
WMTHPOBAHHAS JIUTEPATYPA 


P. Bappep, E. Yaurt, TugpotepManbHaa xuMua cuauKaTos, B KH. Musuuecka: 
xuMua cumuKaTos, M., 1956. *39.M. BoumtTegt, JAH, cep. A, 1925. %*B.U. Te 
pacumMosckui, Tp. JIMTEM,cep. man., 10, 1937. #11. H. DupspuuncKxudk 
K Munepanorau Kuposckoro pattona MypManckoit 06.1., COopHx. mpouss. cunt KonpeKoro m-Ba 
Hisy. AH CCCP, 1940. 50. B. Boggild, Zs. Kristallogr., 54 (1914). 
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Hoxaagn Akagemun nayx CCCP 
1959. Tom 129, Ne 6 


MHHEPAJIOTHA 


A. WH. MPOCKYPKO 


STHW- MW NCEBAOJEMWUTbI WEJOYHbDIX 3O¢Y¥Y3HH NAMPA 


(IT pedcmasneno axademuxom JI. C. Kopoacuncxum 4 VII 1959) 


Omu- WU NceBAOJeHUMTOBLIe NOposb! cpaBHUTeIbHO peaku. Msyuenuem ux 
BaHHMaJicA pA, uccueqoBpateseh ((1~*) u gp.). 
B 1956 r. Hamu Obwin OOHapy2xeHB! B Oacceline p. Jl yH-KesbapK miactoo6- 
pacne 3aJIeKU JICHMMTCOMePKAWLUX CAHHAMHOBKIX TpaXHTOB HU JIeHUMT-caHuHHO- 
BIX Topdupos. Tesla 1X HMeIOT BeCbMa OrpaHHyeHHOe pacnpoctTpaHenke. Sro 
DOBIUHbIe MaJIOMOWHbIe WHJIbI COracHOrO NpocTHpaHHA C BMELLalOuMuMN M0- 
ie MecuaHoO-CJaHUeBOH TOJIH HWKHeH NepmMu. AsuMyT naleHua xKHI 
KoeOeTca oT 140 no 175°, c maqeHnem nog yrviom or 30 go 80° Kk ropusonty. 
MoutHocTb Tes! O6bIuHO 2—3 M, B HEKOTOPHIX yuacTKaX YBeJMUnBaeTCA NO 5—7 M. 
BuelliHe mopoya 3esJIeHOBaTO- HIM TeEMHO-cepad Nopdupoworo coxweHuA, C Tpa- 
XHTOUJHOM, MUKPOJIMTOBOHM WIM MAKPONOpdupoBok cCTpykKTypOH CCHOBHOHM Macchi. 
Muuepasibunili coctap cilelyiomui (B %): srupHH-aprur 20, Kpynubie (qo 1— 
1,5 cM) KpucTasuibl caHHyMHa 30, MeJIKHe MHKPOJHTEI caHuyHHa 30, sehunT- 
aHaJIbUMMoBoe cTeKJ0 20. B HekOTOpbIX WIHdax B OCHOBHOHM Macce NOpospI OT- 
MeuaIHCb MeJIKHe OBO JIehHiutTa. Kpome srupHH-abruta B TpaxHTax MpucyT- 
CTBYeT SFHpHH H delepoBur. 

B 1958 r. reonoramu TafoKuHcKoro reosornuyueckoro ynpaBsenna C. M, An- 
TyxoBbim u VM. II. lOumupim ycranosseno, uTO CaHHAMHOBbIe TpaXHTbI CeKYT 
cpefHeropcKve KapOOHaTHbIe TOI, CpeqH KOTOPbIX SavJleraloT HeKOTOPHIe 
*«KuIEI. MmMu Opi O6HapyKeHb B NOopdupax Gonee Kpynuple (fo 2 cM B Nonepeu- 
HUKe) KPHCTaJJIbI TEeTParOH-TpHOKTASLpNy4ecKOH (POpMbI, KOTOPble OblWIM CHayaua 
IpHHATHI 3a KpHCTaJJbl rpanata. OdOpasupi Obi Nepesaubl aBTOpy AWA LeTasb- 
Horo uccilemopaHuA. Kak BbIACHHJIOCb, 3TH KPHCTaJIbl MpescTaBIAIOT co6oK 
Pa3HOBHAHOCTh BbICOKOTeMNepaTYPHOrO JeHIMTAa (G-eHMMT), NOJHOCTbIO 3aMe- 
ICHHOFO eOJIUTaMH, OPTOKJa30M H BTOPHYHBIM aJlbOuTOM. Takue mceBzomopdo- 
spt A. H. 3apapuuKuii (?) Ha3piBaeT 9TMJIeHUMTOM, B OTIMUNe OT NceBLoehyuTa 
JIpeBHUX JlaB Kak NpOLykTa 3aMelleHHA JIeHWMTa OPTOKIa30M, HeMesIMHOM, aJlb- 
OHTOM VM CepHIHTOM. 

Y 6OJbIUMHCTBa MPOCMOTPeHHEIX WIMPOB KOJMYECTBO SHUeHWNTAa HeBeJH- 
KO, OJHakO Ha mpaBom Oopty Zomuun p. LyH-KeabapK uMeroTca KWJIbHBIC Tesla 
SIIMJIeHUHTOBLIX HOp@UpOB, B KOTOPHIX KOJHUYECTBO dTIMeluuTa MocTuraet 50% 
BceH MOpojEt. 

Kpuctasibi sudeiinta COBepwieHHO HeonaBaeHbI. B Hux XOpollo coxpa- 
Husacb (opMa TeTparoHu-TpHOKTasApa (puc. 1) pasmepom Jo 2 cm B Auametpe. Te- 
TparoHasIbHble rpanu pesko BpIpaxenpI. [lopepxHocrb rpaHel MaToBas, Nenedb- 
HO-ceporo lpeta. [per BbI3BaH aJIJIOXPOMATHYECKON OKPAaCKON 3a CyeT MOCTOPOH- 
HUX Me@IKHX IIpwMeceli U BKJNIOUeHHH OTMebHbIX MUHepasios. MexaHuyueckue 
BKJIOUCHHA HaXOMATCA MOUTH BO BCeX KpucTasviax. OnH NpelcTaBJIeHbl SrupHH- 
aBruTOM HM cieHOM. CrekTPpaJIbHBI aHaJv3, BbINOJIHeEHHBIM B JIadopaTopun 
Viuctutyta reomorum TamKCCP, mnoKkasai HamMune B 9STMpHH-aBrute * 


* Bpipaxkedo ycaoBpHo: 5—muoro, 4 — oKo0 YG, SAO, Poe RAR, 2 
=0,01%, 1+ ~0,005%, 1 =~ 0,001%. 
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Si 5; A) 4;Ca4; Mg5; Na5; Sr 3; Fe 5; Mn 2+; Ti 4; V2; Zr 24-71 Ba 23 Laz 
Sc 1; B ccbene Si 5; Al 3; Ca 5; Mg 2; Fe 4; Ni 2; Ti 5; Vez, ta 221 4 
Nb 2+: La 2; 8 aefmute Si 5; Al 5; Ca 3; Mg 3; Fe 4; Mn 2; Ti 2+3 | 
Zr 2° Pb 2; Ba SySr73: "Naty Keo; lar2 Beas i| 

Ton MuKpockonoM B KpucTaax SMMeHLUTAa OTCYTCTBYIOT BCAKHE IIPHSHAKH 
meolinuKopanua. He ppi3biBaeT COMHCHHA, YTO KPHCTabI eHWuTa OOpas0Ba- 
JIMCb Ip Temnepatype Bprtte 630°, Kora ABOMHUKOBaHUA OOBIYHO"He MpOuCXO- 
QUT M KpUCTasE OOpasyioTcs He NceBsoKyOuyeckue (B-seliuuT), a kyOuYecKHe 
(a-eiiluT) c NoHo us0TponHvel. OueBuyHo, OpicTpoe OCTbIBAHHe U3/1MBIUIerO- 
cd MaTeplada (MouHOcTb Tem 3—5 M) He cMocoOcTBOBAaJO NOABICHHIO ABOMHAKOB 
WIM aHM3OTPOMHH. 


Puc. 1. OnunenuutToBLii nopdup mpaBoro Gopta OHHBI 
p. Kyutei-Cati 


B nepudepHauol wacTH KpHCTaJJIOB SMMeHutTa HaO/OfaeTcA CBeTIaA HO- 
jlocKa TomumuHot B 1—1,5 MM, NpecTaBsIeHHad YHMCTHIMH, He 3arpxASHeHHBIMM 
JleHicTaMH (PHJJIMMCHTa, OPHCHTHPOBaHHbIMH NepneHHKyApHO rpaHaM Jiel- 
muta. Hexotopple JleHcTbl CIBOMHUKOBAaHBI, HO B OOJIBINHHCTBe CJITy4aeB OOpa3yIoT 
payMabHo-yuucTble arperatol (puc. 2). SHak riaBHOH 30HbI NOO*KUTebHBIM. 
Vspeyka HaOsofaerca nonepewHan cnaiHoctb. CN, = 10—15°; N,— Np, = 
= 0,0033—0,004; 2V = 60—70°. 

Kpome vleHcTos PUJJIMMCHTa BCTpeyaOTCA CHONOBHAHbIe arperaTbl — My4KU 
TOHYAMIMAX HII pawWasbHO-JyuMcToro wiadasHTa C Kpalive cla6biIM AByMpesom- 
jieHvem (~0,002). Yauunenve orpuuatembHoe. Iloxa3aTeib NpeOMMeHHA BeCb- 
Ma Hu38KHH (1,480). Ilyyku ma6a3uTa 3arpA3HeHBI MeHTOBbIM BeLLeCTBOM. 
OrmevaetTca mpeoOlaqanue madasvTa B WeHTpaIbHOM YacTH 3aMelLeHHbIX KpH- 
CTaJIOB JeHiluTa M DuIIuNcuTa — no nepudepuu. Kpome cdbusmuncuta u wa6a- 
3Ta BCTpedaloTcd JOBOJIbHO CBexKHe MWiaCTHHYaTble KPHCTaMIMKH CKOJeWuTAa 
(mesounta?). cN,= 8—12°, Nz — N,= 0,0038; yaaunenue orputlarerbHoe, 
MOKa3aTeb MpeOMIeHHA OKOIO 1,510; 2V 3amepuTb He yanocn. IlnacrHHKu 
BBINOJIHAIOT TOHYAMMIMe MUKPOAKUWIKH B KPHCTaMax Neliuura. Mspectuo, utTo 
(PHJIIMMCHT M WadasHT YaCTO KOHICHTPHpPyiT B ceOe OKHCJIbI CTPOHILMA MW Oapusa, 
4YTO NOATBepxKAaeTCA CNEKTPabHbIM aHaJIH30M. 

B HeKOTOpBIX KPHcTalax snMMeKMuTa BCTpeyaiorcd cTpyKTypHI pacnaya 
B BAe MHKPOMepTHTOB, B KOTOPHIX AByNpesomMieHue JocTuraet 0,010, a Takxe 
JeHCTbl CIBOMHMKOBaHHOrO %KUCMOHZUTa (Ne= 1,546; Np= 1,530; Ne— Np= 
=0,016) u arperaThl MeIKHX 3epeH KaJIbIluTa. 

Ene perke BCTpevarorcd KPUCTaJWIbI SMMJICHIMTA, BEINOJIHeHHbIe TOHKUM arpe- 
raTOM NOIeBOro UiaTa, B KOTOPOM paccesH« OulecTKH MycKoBUTa. KomnuecTBo 
ero HHUTOXKHO. 
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K cmamee A. H. Ipocxypxo, cmp. 1389 


Pue. 2. OnNuMeHUMT, 3aMeWeHHbIH WeoMTamu: Puce. 3 [Icesgoneliunrospiii nopdup mpasporo 
fi — dunnuncut, sch — ma6a3sHT, s¢ — cKoue- Oopta JonunEl p. JlyH-Kenpgpik. sd — canu- 
uur. Ha6mtoqaioTca MexaHiyeckKHe IIpHMecn 9rH- QUH, py —nupoKkceH, /z— nehuntT, az — 
pHH-aBruta (py) u ccbexa (sf). HK. ||, yBen. 8x9 aHambuum. Hux. ||, yBet. 8 x 9 


K cmambe H. A. Bacc, T. H. Bpoxep, J. M. oavdg@ap6, T. M. Topaeno, 
B. H. Haawenko, B. Il. Haxxuna, P. B. Xecuna, cmp. 1421 


Puc, 1. Mutaxtupiii car T4r. 48 000 Puc. 2. Dar T4r nocne o6pa6oTku 8 M pactBopom 
MOYeBHHEI B TeyeHHe | uaca 30 MuH. 48 000x 
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Kak BUHO, WeOHTbI HM YaCTHUHO MoJeBHe WMAaTE ABJIAIOTCA mIpowyKTaMu 
a3pyllleHHA (pacnaya) melwura. 
| Hapany c snmnekyutoseimu nopdupamu BcrpeyalorcA xKMJIbHBIe Tela mceB- 
OMCHUMTOBLIX IIMPOKCeH-CaHHAMHOBEIX Nopdupow u Tpaxuros. [ceszoneiuu- 
MOBble MOppuphl MpelcTaBAloT coOoli 2xHIbHbIe Tela TeMHO-ceporo UBetTa. Ha 
KPOHE MeJKOSEPHUCTOH OCHOBHOM MAaCCbI BbIJeIAIOTCA OOMJIbHbIe BKPallJiecHHUKU 
MiceBloseuWuta, ocTuratoliue sauacry!o pasmMepos 1—2 cm. Oxono 20% no- 
|POAbl CocTaBJAIOT Ooee MeJIKMe BKPaWIeHHHKM MacTHHOK, CMVJIOCHYTBIX Ta6- 
{M4eK CaHHMHa. OcHoBHad Macca MOposbl coxep2%KUT MHOTO YAWIMHEHHEIX (JO 
‘3—4 MM) KpHCTaJIHKOB 9TUPMH-aBruta, poroBol OOMaHKH H MHMKPOJIMTOB CaHH- 
Quna. J[BoIbHO YacTI CKOMMeCHHA MeIKUX 3epeH (Jo 1—2 mm) ccbena u Wepana- 
/TuTa, cocTaBarolmlMx oT 1 Zo 3% Bee MoposH. 3akoHOMepHOCTH yBeHUeHHA 
| KOJIM4eCTBa TEMHOMBeTHBIX C YMCHbINeHHeM KOJIMUeCTBAa NceBAONeIuTAa, Ha KOTO- 
|Ppyto yKasppaer IO. II. Buan6un ('°), onucpipaa Unaemaxckuli wHTpy3uB, He 
| HaOmoyaetcax. Hao6opot, uMetorcad reHeTu4uecKH pOsCTBeHHEIe MCceBLOuIeHIMTO- 
|BLIM Nopdupam MeKOSepHUCTHe pa3HOCTH MeaHOKpaTOBEIX MMPOKCeHOB (oiia- 
‘MToB (oOpaser Ne 2418, npapii Oopr p. Kyurefi-Cait) u mefixoxparoBnie Kpym- 
-HOSepHUcTble caHHyuHUTEI (OOpaser, Ne 2416a), B KOTOpHIX NceBLoNeHuNT wn 
| BOOOWe OTCYTCTByeT (CAHMAMHUTHI) WIM MpucyTCTByeT B HHYTOKHOM KOWIMUe- 
erpe ((oliaurot). 

Kpuctaib mcepqouehivTa BHelIHe HHYeM He OTJIMYAaIOTCH OT KPHCTAaJVJIOB 
SIMeMWMTa, OLHAKO MceBAOMOpdo3bl UX MpecTaBJeHbI arperaTOM MeJIKUX 3e- 
| peH OpToK1a3a HW MpeBpallieHHOro B WeOJHUTHI HedeHHa, IpHueM 3Ta TOHKAA CMeCb 
'“pacilo3HaeTca nO MoKasaTeAM MpeOMIeHUA MU JBYMpeMOMAeHUA TOKO TIP 
‘(OobWMxX yBelMueHHAX. YHHeEHHbIe KPHCcTauKH — selicThl OpTOoKlasa — 
-S3auacTy!O HMeIOT MpocTple JBOMHUKH WM OU€Hb MOXOXKU Ha JelicTbl PuMUMCHTA, 
OT KOTOPOrO OTJIMYAaIOTCA 3HAKOM TlaBHOH 30HbI (—), JBympesomueHnem (0,006) 
HM OTPHUaTeJIbHBIM 3HAKOM YIJla ONTHYeCKHX OceH. CcbepouuTOBbIe NyY4KU yAIH- 
HEHHBIX JICHCT OPTOKIa3a H HeteMHa HAXOMATCA B TECHOM B3AHMHOM Iipupacta- 
HHH, pacnoularaacb OGHIMHO BAOJIb TPeWlMHOK KPHCTaJIJIOB JleHWuTA. 

TIpo6mema mcepyoueiilluTa JOBObHO Mo_poOHO u3mox%KeHa B paborte LO. A. 
Bunnduna (14). ABrop, KpHTHkyA runoTesy peakUMOHHOrO 3aMelleHHA JehWuTAa 
CMecbIO OpTOKJIa3a u HetpesIMHa, T. e. KPUTHKYA B3riadEI P. Boyaua o BO3MOx- 
HOCTH KPUCTaslIu3alluu HedbeIHHa BHYTPU JieHWuTa, peakKIMOHHO 3aMellax ero, 
onyckaer pacnag K-neliltuta Ha cMecb OpTOKs1a3a H KalModusuta. OtoT pacnad, 
M10 €FO MHEHHIO, MPOMCXOANT B PaHHIO!O CTAaMIO CYULeCTBOBaHA CyCMeH3HM Mar- 
MaTH¥ecKOrO paciiviaBa, CcoepxKalllero albONTOBYIO MOJIeKyJY, WH MlaBaroulux 
B Heli paHee BEIKPUCTaJJIM30BaHHbIX KpHcTaJioB ehwutTa. B pesybTaTe OOMe- 
Ha KaTHOHaMH OOpa3yeTca OpPTOKJa3 M HedeIMH B MceBAOenIuTe. 

IIpugepxxupasch Bsrsiaga }O. A. Buu6una, MOxKHO MOYepKHYTb, 4TO B KPH- 
cTanmax Jleiwura welounEx mopox Tlamupa mponsouiio rryOoKoe MpeBpa- 
uleHve (pacmagl) elle Mp BbICOKMX TeMMepaTypax KpHCTaMM3ytollerocaA pac- 
WlaBa, C Ja/ibHeHMM MpeBpallleHveM NceBsOMOpdos opToKasa u HeeHHa BO 
BTOPHUHbIe UX MPOLYKTbI — WeoJMTbI. ITO MpeBpalllenHe, OY€BUAHO, MIPOUCXOAUIO 
3a CUeT ABTOMeETACOMATHUeCKHX TIpoOleccoB No BoselHcTBHeM FHApOTepMaJIbHBIX 
COKOB OCTHIBaIOlero WemOuHOrO pacniaBa. BosqelicTBue Apyrx pacTBopoB TpyZ- 
HO Ronyctutb. Kak yxKe oTMeY¥asOcb, MCeBAOMOp*o3bl M0 JeHWHTY IpeAcTaBJIeHEI 
arperaTOM Me@JIKUX 3epeH OPTOKasa, YaCTHYHO aJIbOUTa M MpeBpallleHHOrO B 
HeomutTst HedetuHa. Mloapnenue sto crpyKTypbl MceBsoweuuuta B pesybraTe 
6ICTporo OOMeHa KaTHOHAaMM B PaHHIOIO CTaM1O MCeBLOMOpho3 uM AaibHelieki 
IeOMTH3alMH, OVeBHAHO, HaXOMMsIOcb B MpAMOH 3aBMCHMOCTH OT ObICTporo 
OX1aKJCHHA MarMbl Ip ee KPUCTA/NIM3allMH B MOJOCTAX TpelMH 3eMHOM KOEI. 
Takad 3aBHCHMOocTb MoTBepxKaercA HaMuveM cladopacKpucTaM30BaHHOn 
MHKPOJMTOBOH, a MHOra HM CTeKJIOBaTOM OCHOBHOM MaccHl. 

B MOpucTEIxX pa3HOCTAX MHpOKCeH-caHMAMHOBLIX NOPPUpOB M TPaXHTOB B OC- 
HOBHOH Macce MpHCyTCTBY!IOT Me/IKHe M3OMeTPHUHbIe KPHCTaJWIbl aHaJIbI\MMa 
(puc. 3). Kpucramabi copepileHHo M30TPONHbI, C MOKasaTe/eM MpCOMIeCHHA HUDKe 
1,500, 4wem u OTMMUAIOTCA OT KPHCTaOB JeHIMTA. 
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AnaJibiluM o6pasoBauica, CKOpee BCero, 3a CUeT H3ObITOUHOH HaTpHeBO Mosie- 
Kyubl, He BOlleyileH B KpHCTasWIMYeCcKy!o pelleTky 3rupHH-apruta. Ho ue 
HCKJIOY€HA BOSMOXHOCTh NOABJICHHA BTOPMUYHOFO aHaJbIlMMa Kak TICceBZOMopdbo- 
3bI NO JIeHWHTY B pesyJIbTaTe aBTOMeTaCOMAaTO3a 3 OCTAaTOUHOTO HaTpulicogep- 
*Kallero pacilaBa, Mocde pacKpHcTalusalun SrMpHH-aBruta u sJelinuta. 


Tlamupckaa reomoro-paspeqouHaa sxkcnequuua Tloctrynusto 
-YmpaBseHHa reouorHu u OxpaHbI Heyp 2 VII 1959 
.mpH Copere Muxuctpop TagxCCP 

RUMTHPOBAHHAA JIMTEPATYPA 
110.A. Buau6un, H36p. tp., a) 1, 1958; 6) 2, 1959. 2A.H. 3apa pid WK ula, 
H Hive 


AH, 3 (1934). §B.H. Kotag P, Cop. reon., Ne 4—5, 137 (1939). 4B. A. 
kKoOaaes, Tp. lentp. nayun.-uccn. TeO/l.-pasB. HHCT., B. 2 (1935). 
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Aoxnxage) Akagqemun nayx CCCP 
1959. Tom 129, Ne 6 


IETPOLPAGH A 


| JI. 11, HMPO)KHAKOB 
| CUHOASAHBIE. AJIEBPHTHI o. BYMHEP-HEHMWTAAT UW CJIOAAHDIE 
ECUAHHKM o. YAM (APXHMEJIAT 3EMJIA ®PAHITA-AOCH®A) 


| (ITpedcmaeneno, akademuxom J. B. Haauexunoim 18 VII 1959) 


_ Jo cux nop Hev3BecTHbI O6JIOMOUHBIe MOPOAL, B KOTOPBIX aJIJIOTHTeHHAA CJIIO- 
a ABJAaCb Obl TIaBHBIM, MOPpOAooOpa3sylouluM, Muvepasom. B sToM OTHOLIe- 
‘MM OCOObIH UHTepec MpeMcTaBIAIOT HEKOTOPHle OOJOMOUHBIe NOpOsL apxunena- 
a Semis ®panua-Nocnda. 

Coofa B Mopofax, Cilaratomlux ocrpoBa Semin Ppanua-Mocuda, BnepBpie: 
bila OOHapyxKeua IO. Tatiepom (*) B 1874 r. B me6He aneBpomutTos Ha M. Tan3a 
. Sema Busbyexa. B 1932 r. H. II. Jlynanopa ycranopusa mpucyTcTBHe cJr0- 
bI B MecKaX HMKe Mela, BLICTyMalOWMX U3 NOX JieqHuKa Bopouuua ua o. Ty- 
epa. B 1934 r. T. H. Cnmxapckui (*) orMeruui cuioyly B MecKaX KOHTHHeHTaJIbHON 
yalMH MOpcKOrO BepXHero KeJJioBped (0 B. JI. J[v6nepy (1) pgr-seliaca): 
ia M. CefloBa H B IJIMHHCTHIX CJlaHlaX rorepHBa—Oappema Ha M. Tacc Toro xe 
CTpOBa. Ciiofa HasBaHHbIMH UCCJeLOBaTeAMM TOUHO He [MarHOCTHpoBaach, 
coflepKaHve ee B Nopoflax He ompezensviocb. Ilo-BuguMomy, OHO ObIIO HeBe-- 
[HKO. 
 B 1957 r. aBrop ycTaHOBHJ HaJIMuNve AaJIJIOTHTCHHOM CJIIONbI B aJleBpOUTAX 
| MecuaHukax HOpHlickoro (?) apyca (7) Ha M. Tan3a o. Sema Busbueka u B aule- 
spOMMTAaX BaslaHxKHHa (?) Ha O. Xelica. 

Anespouutp o. Xelica, B KOTOpbIX Oblla OOHapyxXena Ciofa, ClararoT oc- 
iOBaHve paspe3a BaslaHx%KMHa (?) Ha 3TOM OCTpoBe. Oxnu OGHaxKaloTCA B NOYTH 
YTBECHOM OOppIBe ero BOcTOUHOTO Gepera. MakpocKonMyecku 3TO TeEMHO-cepEle 
OHKONNUTYaTHIe (0,5—1,0 cm) muoTHEIe nopog. Iloq MuxpockonoM BHAHO, YTO: 
HH TipefcTaBseHb! pa3sHosepHUcTEIMH (oT 0,01 yo 0,1) pasHocramu, cocTos- 
MMMM M3 YIJIOBaTbIX HM NOJYOKaTaHHbIX 3epeH KBaplla, MWarnoKJlasa, KaJIMeBbIX 
IOJ€BLIX IlIMaTOB, MUKPOKJIMHa, pyTHJla, TypMasMHa, cena, CHJIMMaHuTa, 
TaBPOJIHTa, OOJIOMKOB KBapleBO-CJIOQMCTHIX CJlaHIeB, XOPOMIO OKaTaHHbIXx. 
JOJIOMKOB KBaPI[MTOB HW AIIM, ayTHTeHHBIX Nuputa Hu Kablinta. Ilocnequnit sB- 
INe€TCA I€MCHTOM B avieBpouuTax. Cutoya BcTpeyeHa B KOJIMYecTBe 1% B Macce 
weBpouuTa. Kpome Toro, cultofa, WpescTaBseHHad YelllyikaMu pasMepoM 3—5 MM, 
yacioularaeTCA Ha MVJIOCKOCTAX HalJlaCTOBaHHA aJIeBPOJIMTOB, TYCTO ycTHJaA 
ix. Cojlep2kanue cio coctapiset 5% K Macce aBseBpouuTa. 

Cojep2kaHue CulI0AbI B NOposax HOpulicxoro (?) spyca Ha M. Tansa paBuo 2%. 

B tom xxe 1957 r. Mp OOHapyxKuIH Ha M. Bacuubesa (0. Bunep-Helmragr): 
im. Topucrpilt (o. Uamm) oGjomounble MOposbl c cofepKaHHeM B HUX aJJOTHTeH- 
io cuomH oT 2 Zo 80%. 

Mpc Bacwuibepa CJIO%KeH TOME NMOpOL, WpeAcTaBJICHHbIX aJIeBPUTAaMH, aJieB- 
JOIHTaMU, NecKaMH, NecuaHKaMH W KOHTJIOMepaTaMH, MepeKPbITbIMM TpeMA Oa- 
JAJIbTOBLIMH TOKpoBamu. B necKax BCTpeYalOTCA OKPCMHEHHbIe CTBOJIb! LePpeBbeB | 
i HCOOJIbUIMe JIMH3bI KAMeHHBIX yruieH. BufvuMax MOMLHOCTb OCafO4UHOH TON 
ia 3TOM MbICe, YCJOBHO OTHOCMMOH HaMM K BaJlaHxKHHy, COCTaBJIAeT 175 M. 
MolLHOCTh MIOKPOBOB, BpeMs H3JIMAHHA KOTOPbIX MbI OllpefeAeM, HCXOLA US 
1HAJIOPHH C JLpyrHMu OCTpoBaMu apxunesara (*), Kak rorepHB— OappeM, paBHa: 
(00 m. 3aerauve nopox Ha M. BacusbeBa OUCH HEMOCTOAHHO, YIvibl Naenus. 
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«KomeOmtoTca oT 0 Wo 8°. OG6MOMOUHEIE MOpPOb COCTOAT U3 YIJIOBATHIX M MOJy- 
OKaTaHHbIX 3epeH KBaplla, MlarHoKsa3a, Ka/IMeBbIX MOJIeEBbIX LINaTOB, MHUKPO- 
KJIMHa, PyTHJla, aHara3a, OpykuTa, TypMasMHa, cPeHa, rpanata, AucTeHa, CMJ 
JIMMaHUTa, TPeMOJINTa, AKTHHOJHTA, CTaBpOJIMTa, WMpKOHAa, SNMfoTa, OOOMKOB 
KBapWeBO-C/OMMCTHIX CaHWeB, KBapIMTOB, AWM (aJJIOTHTeHHEIe KOMMOHeHTEI) 
WM ayTHTeHHbIX MMpuTa, KaJIbUMTa, CHepura. | 

Cmoxuctple O6OJIOMOUHBIe MOpOAE Ha M. BacwJIbeBa BCTpe¥eHbI B OCHOBAHHH 
ero pa3pe3a B Goprax py4beB, pasMbIBalOllux aOpasuoHHyl0 Teppacy. Cosep- 
Kane COMB BapbupyeT Kak MO NpocTHpaHuio, Tak HM NO paspesy; NpuBeeM 
OWMH UacTHBIi pa3spe3, Tye OHO ocTHraeT MaKCHMyMa Ha 9TOM. MBICY 
(CHH3y BBepX): f j 

a) IIe@COK MeJIKO3ePHUCTbIM, NOMMMUKTOBLIM, TOMYOOBAaTO-CepbIH, CO CJIIOAOH,| 

oh ARB te A iy PE ae Sees ee BHIMMaxA MOLULHOCcTb 0,2 M; 

6) alleBpHT pa3HOSepHUcTbIi, MOJIMMMKTOBbIM, JIMCTOBaTbI, TeMHO-cepbihi} 
c pe3KMM mpeoOalaHueM COMB, ... ......+.+..-. + MoUHocTh 0,1 M; 

8) Te@COK MeJIKO3CPHHCTHIH, MOJHMHKTOBBIM, ToOulyOOBaTO-cepbIM, CO CJII0- 
jG) ho i i ar Pee RCM Meer TTT Se Ls 

T) asleBpuT pasHOsepHUcTHIli, MOJIMMHKTOBbIM, JIMCTOBaTBIM, TeMHO-Cepbii, 
Cc pe3KHM MpeoOslafaHMeM CJIIOMb,. ....... . MoutHocTb 0,1 M; 

M) WecOK MeJIKO3epHHCTHIM, MOJIMMHKTOBbIM, CBeTJIO-Cepbi, co cJlOJ0H, 

sige IR Sin CORE cana icc fc SERRE AE ae A 85 | . MoujHOcTb 0,2 mM; 

e) aJleBpOJIMT cpeHesepHUCTHI, MOJIMMMKTOBbIM, TOHKONJIMTUATHIM, roJly- 
6oBaTO-cepbIH, C UelllyHKaMu CJIOAbl Ha MJIOCKOCTAX HallJlacTOBaHHA, . .- 
Bate Se cs eee Sa vguul ie, see lesmtie oe BEL EMashs MOUTHOCT Em sam 

Ulagenue nopox’B 2sTom paspese 190—200°, “ 7—8°. | 
Coyep»KaHve cJOfb pacnpeflenserca Tak: ropu3oHT e) 2%, TropH30HTHI 
a), B), 2) 5%, ropu3onti 6), r) 60%. 

Moeic Topuctstt, kak u M. Bacuatbepa, cloxKeH aJleBpUTaMH, MecKaMH, Tecua- 
HHKaMH HM KOHTIOMepatamMu. Kpome Toro, B ero pa3pe3se HaOOfaloTcs TvIMHBI, 
APIHJIJIMTEr H Ba MOLLHBIX MJlacTa KaMeHHBIX yrvieH, OTCYTCTBYIOWHe B paspese 
M. Bacubepa. MoutHoctb ocaqouHol Tom Ha M. TopucTom, ycIOBHO OTHOCH- 
MOH HAMM K BaJlaHxKuHy, paBHa 200 m. MomjHocTb Tpex Oa3aJIbTOBbIX MOKPOBOB, 
NlepeKPbIBaIOWMX STY TOJILLY, cocraBsaeT 75 M. MunepasbHEI COcTaB OCaNOUHBIX 
nopoy, Ha M. Topucrom Tot xe, uTO H Ha M. Bacuspesa. Ilayqenue nopog ua M. To- 
puctom 330°, / 24°. 

Coa B ocaqouHBIx] nopogax M. Topucroro pacmpoctpaHeHa NouTH NO BCeMy 
pa3spe3y, HauHHaA OT CaMbIX HHKHHX TOPH3OHTOB HM KOHYAaA cpeHel wacTbIO. 
‘CojlepxkaHue) ee pacteT CHU3Y BBepx, OT 3 Zo 80%, 3aTem CHOBa yOnIBaeT H B Fo- 
PHs30HTe X) cxofuT Ha HeT. IIpuBeyem uacTb pa3pe3a STOTO MBICa, B KOTOPOM OHO 
WocTuraeT MakKCHMyMa (CHH3y BBepX): 

JI) Me€CKH CBeTJIO-cepble, KPYMHOSECPHUCTHIe, MOJMMMKTOBbIe, co cJIOJOn 
(20%) 4c M3BHJIMCTBIMM IIpOCOAMH CBETJIO-KOPHUHEBEIX MOJIMMUKTOBEIX MeJIKO- 
BEV BUCTHIX@MCCKOB 1.146 x8 Sk tient ace aie . BHXMMaA MOULHOcTD 5,0 M; 

M) MleCdaHHKH KPYMHOSePHUCTHIe, OJMTOMHKTOBbIe, C pe3KHM mpeobvla- 
AaHueM CJONbl, TEMHO-KOPHUHEBHIe, Suances MoutHocTb 0,15 Mm; 

H) M€CKH MeJIKO3€PHHCTHIe, NOJMMMUKTOBbIe, TOJITyOOBaTO-cepbie, CO CJIIO- 
nou (25%), AME: PS i RP aE ABN hf, . MomHocTb 0,35 Mm; 

0) YepeqOBaHve HeCKOB MeKOSePHHCTHIX, MOMHMMKTOBBIX, CepbIxX, 2Kedl- 
TbIX, TOJyOOBaTbIX H TeMHO-cepbIX TIMH, ....... . MOMHOcTh 1,5 M; 

M1) MeCuaHHKH TOHKOIJIMTYATHIe, MEKOSCPHUCTHIe, TMOJMMMKTOBBIe, Oypo- 
BaTO-KOPHUHeBbIe, C UelllyHkaMH CJOJb Ha MsIOCKOCTAX HalllacTOBaHua, 

SR iat Rare Rete Pa oe tel atc eM ah ON BE” I os. . MouHocTtb 1,0 M; 

p) MeCKH Me/KOS3ePHUCTble, MOJIMMMKTOBHIe, CBeTJIO-CepEle, B BepXHeli 
wacTH YepeytollMecaA c MaJIOMOULHEIMH (0,9—1,0 cm) mpociioamu cBeT0-KOpu4- 
HeBbIX APPHJIJIMTOB WM ‘eCYaHHKOB, KOPHUHEBLIX, KPYMHO3eCPHUCTHIX, OJIMTO- 


* 


MMKTOBBIX, C pe3KHM IpeoOlaqaHHeM CJIIOZb, ... MolliHocTh 9,0 M; 
Cc) MecuaHukH CBeTJIO-cepble, KPYMHO3EPHHCTbIe, OJMTOMMKTOBEIe, C pes: 
KHM lpeoOaqaHwveM cCJNOAb, ............ =.=. =~. MomHocTs 0,15 Mm: 
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T) N€CuaHHKH TCMHO-KOPHIHeBHIe, KPYNHOSCPHHCThle, OJIMTOMHKTOBBbIe, C 


De3KUM~ ipeoOmMaqaHveM CMIOMb, .......... +... MOMLHOCTE 0,05 ; 
y) aleBpuT KpymHosepuuctetit, TEMHO-CepbIM, OJIMTOMHKTOBbIH, CyLlectT- 
BCHHO CJINOQHCTHIM, C PpacTHTebHbIM JerTpHToM, ... . . MoujHocTb 0,01 mM; 
:)) NecKH MeJIKO3epHUcTHIe, CBETJO-cepble, MOJMMMKTOBBIe, CO cJIOJOli 
BO) feb ee ee a ss seete, » MOULHOCTEY 0.20. Me 


I; Coflepxkanue cioO{bl B STOM paspese AocruraeT MaKCHMyMa B TOpM30HTax 
f), p), Cc), T), y), Te OHO paBHo 80%. 


y 


o, 


% 
Sx 
KO 
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50 75 100 125 150 Km 


Puc. 1. O6nacTb cHoca MH HaKONMeHHA OOOMOUHOTO MaTepHawa B 
mpemelax apxunemara 3emia @panua-Mocuda. / — mecta Haxo- 
OK aulOTHTeHHOrTO MYyCKOBHTa, 2 — oOnacTb CHoca, 3 —HalIpaB- 
JIeHHe CHoca O61OMONHOTO MaTepHasia, 4—rpaHuua oOmacTH Ha- 
KONJI€CHHA CJIIOQOHOCHOrC OOJIOMONHOTO MaTepHaua 


IIpopefeHHoe aBTOPOM KPHcTaJIOONTHYeCKoe H3y4eHHe cuIOR c oO. Xelica, 
Semin Busbuexa, Bunep-Hetuiragr u Uamn noxa3an0, 4To cJIOAbI Ha 3THX 
OCTPpOBax MpecTaBJIeHbI MYCKOBHTOM. 

C tesbio Ooulee TOUHOFO AMarHOCTHPOBaHHA C/O OHM HCCeOBaJIMCb B Tep- 
muu4ecKkol sadopatropun BCETEN B. II. Msanosok. M3 conocrapnenua nudde- 
peHIUMaJIbHbIX KPMBbIX HarpeBaHHA BULHO, 4YTO CMOAbI Cc Semin Dpanta-Mocudha 
SIBJIAIOTCA THMMUHBIMH MycKOBUuTaMu. K Takomy xe BbIBOZy mpHuuita E. II. Co- 
«xonoBa (BCETENM), BpinomHusuiad peHTreHOcTpykTypHoe u3yyeHnHe COL. 

Orxppitue Ha Semse Dpanua-Mocuda OOMOMOUHBIX rOpHbIX NOpO, B KOTOPbIX 
MYCKOBUT ABJIAeTCA NOPOOOOpasylOulUM MUHepaoM, KaK HM PAN Apyrux PakTos, 
NO3BOIAeT, ClelaTb BbLIBOL O HampaBJIeHHH M HCTOUHHKAX cHOCa 3THX MoOpoy 
B peflemax apxunesara. Oru daktol cmenytoulue: 1) m10xaa copTHpoBaHHOCTb 
H OKaTaHHOCTb OGJIOMOUHOFO MaTepHadla, COOOeHHO B OTJIOMKeHHAX, OTHOCHMBIX 
K BaJlamKuHy; 2) pasIMUHAaA CTeMeHb yCTOMUYMBOCTH MMHepaJOB B OOJOMOUHBIX 
mopolax — OT BeCbMa yCTOHUYMBEIX JO yMepeHHO ycTouuMBbx; 3) KpaliHe BbI- 
COKaA KOHIeHTpalluA B NoposaX MyCKOBHTa — MMHepasla, JIerkO UcCTHpaemoro 
TIpH lmepeuoce. 

Stu (bakTsl CBUJeETeIbCTBYIOT O TOM, 4TO MepeHOC MHHepauiOB, CJlararoulux 
ocTpopa Semau @pauua-Mocudha, Oni Hes3HayHTebHBIM. 

B mpesetax apxumewara ciliofa 3acpHKCHpoOBaHa TO/bKO Ha OCTpOBax WeH- 
TpabHoH rpynmsi (pvc. 1) u oTcyTcTByeT Ha OCTpoBax sallafHOH, 1Ox*KHOH u 
BOCTOYHON (3a ucKOUeHHeM O. Sema Busnbueka) rpynn. Takum o6pa3om, HcTOU- 
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HK CHOCa JlOJI2KeH Obi PacMoOvlaraTbca K CeBepy OT apxXHMeJiara, HW B HaCTOALLYO 
93NOXY OH, M0-BHAUMOMY, Norpy2KeH nox BoxbI Mops Buxtopun. Kpome Toro, B 
BaJlaHXKHHCKHH BeK KOJIHUeCTBO CJIOLbI 3AMeTHO YBeJIMYMBaeTCA C tora Ha CeBep, 
YTO Tak>Ke YKa3bIBaeT Ha HAXOMKeHHe HCTOUHNKA CHOCAa K CeBepy OT Ha3BaHHbIX 
ocrpoBos. Ha mecte xe 3emiu Mpanua-Mocuda Haxo_usach JenpeccusA, B KOTO 
pol HakalJIMBaJIMCb Me3030lCKHe TeppHTeHHbIe OTJIOMKeHHA. 

Hasuune B cocTaBe OGJIOMOUHBIX NOpoy apxunesara JByX KOMMJIe€KCOB MH- 
HepaJioB — MeTamopduyeckoro H MarMaTHYecKOrO — Hapsyy c Haxo2KaMu Ha 
Hem T. H. Cnuxapcxum (°) u IO. Ilatepom (*) o610MKOB rpaHHTOB HW aBTOPOM — 
KBapleBO-CJIOAHCTHIX CJIAHUEB CBHJETeJIbCTByeT O TOM, YTO CKJIaqyaToe coopy- 
2KeHHe, 3a CYCT Pa3MbIBA KOTOPOFO BOSHHKJIM 39TH OTJOXKCHHA, ObwWIO CJO%KeHO! 
MeTaMOpduyecKHMH TOpodaMu, NpOpBaHHbIMH TpaHHTHbIMH HHTpy3HsAMH. i 

Tlopofnt Hopulickoro sapyca HW KOHTHHeHTaJbHOH daluH BepXHero KeJJOBeA 
CuIOXKEHBI KBapeBbIMA H O/MTOMHKTOBBIMA pa3HOCTAMH, a BaJlaHxKuHa —- 
TIOJIMMHKTOBBIMH. I]pomeHTHoe cofep2xkaHHe MYCKOBHTa 3aKOHOMePpHO YBeJH- 
YMBaeTCA OT HOPHHCKOrTO Apyca K roTepuBy — Oappemy Mu AocTHraeT MakCUMyMa: 
B BalaHokHHe. OTH JaHHble CBUJETEJIbCTBYIOT O BOSPacTaBLeM NObeme cK aqya- 
Toro coopyxeHusa. Tloybem storo coopy2KeHHA HavaJicA He M03%Ke KOHIa KapHuH- 
CKOrO BpeMeHH H AOCTHY Mpejesa B BaslaHxKuHe. Ilo3qHee, B rorepuBe — Oappene, - 
TIObeEM eFO CMCHHJICA ONyCKaHHeM — B TO BPe€MA Kak JleMpeccHA HavaJa Mpu-; 
TlO,\HHMaTbCA. 


HayuHo-uccneqoBaTeIbCKHH MHCTHTYT Tloctynuso 
reolorHH ApKTHKH 15 VII 1959 
Jlenuurpay 


? 
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Jloxnaynr Ankanwemun nayx CCCP 
1959. ‘Tom 129, Ni 6 


AHTOJIOLH A 


A. TP. KOCCOBCKAA 


*PAKTOPHI, OFIPEXEJIAIOWWME POPMHPOBAHWHE MMUHEPAJIbHOrO 
SOCTABA FJIMH B YCJIOBHAX MJIAT®OPMbI MW TEOCHHKJIMHAJIM 


(IT pedcmaeneno axademukom H. M. Cmpaxoeoim 2 X 1959) 
| ABTOpOM ObWIM MpOBeeHbI KOMIWIeKCHbIe MMHepasoro-nerporpacuyeckue 
(MCCJIeQOBaHHA Me3O30HCKUX OTOKeHHK Bustolckoh Biagunpt u Ipupepxoan- 
€kOro MporHOa, B KOTOPLIX 3Ha4MTebHOe MeCTO YeeHO aHaJH3y PIMHHCTBIX 
nopox. Brim ycraHoBJeHb! rilyOoKve OTMYMA PIMHMCTOFO BellecTBa B MOposax 
Ppa3pe30B MaTPopMbI HW TeOCHHKJIMHaJIU, XAPAKTePH3YIOWUXCA NMepBUYHO-OLHO- 
POJHHIM COCTaBOM OOJIOMOUHOrO MaTepHaJla, HO pe3KO pa3JIHYHbIMHM MOLLHOCTA- 
“MH HM pa3Hou cTenmeHbio 9MMreHeTHYeCKON MepepadboTKH Mopog. 

: B KauecTBe IIpHMepa B aHHOk padoTe paccMaTpHBAaIOTCA TIMHUCTHIe MOPOLbI 
-yrleHocHoli dopmauuu (Js—Cr,) towkHoro Kppiia Bumolicxoh Bnaqunn (IIpu- 
AKYTCKHM paHoH) Hu WeHTpadbHoro yyactKa [IpuBepxosHcKoro mpornéa (paliou 
Caurap — p. 3an. [pagpira). MoutHocth pa3pe3a B MepBoM cJly¥ae He MpeBbl- 
auaet 900—1000 M, cmon 3ameratoT TOpH30HTa/IbHO, MOpOAb! cabo yMIOTHeHHI; 
yriu — Oyppie. MoutuHocrb pa3pe3a mporu6a oKovio 3500 Mm. Cron HHTeHCHBHO 
JUCJIONMPOBAaHbI, MOPOAI CyllecTBeHHO H3MeHEHbI B 9MMTeHese; yrvId — KaMeH- 
uote. IIpomexytTouHoe MecTO 3aHMMaeT HepexosHElt paspes3 HamMuuHckol cKBa- 
XKHHbI, Te MOUHOCTbh yruleHocHOH dbopmMaliuu oKowio 2000 M. 

CoctTaB OOJOMOUHOrO MaTepHasla Nopok yruieHocHoH opMalMH apKO30BbIii 
C WHpOKHM pacmpocTpaHeHveM OHOTHTOBBIX CUO (B HHKHEIOPCKHX Noposax 
Zo 5%, B HuxHeMesoBEIX 15—20% or o6mlero cocTaBa NOpod); MYCKOBUT NoYTH 
He BCTpeyaeTcH. HuxkHemeoBad accolMallda apkKo3 OTMYaeTCA OT BepXHe- 
ropcKoH OOWHeM cbeMHYeCKHX MHHEepaJIOB HM OOJlee OCHOBHbIM XapaKTePOM Illa- 
rHok1a30B (1), uro CBA3aHO C pa3IH4HeM MaTepHHCKUX MOpod. 

JA MepBolk 9TO ObluIM KPHCTaMIM4YeCcKHe NOpOAb! ApeBHECTaHOBOrO KOMIJICK- 
ca CraHoBuka, aA BTOpo — KpucTamuMueckHH KOMMIekc apxea AnaHckoro 
muta. O6uluM 1a O6OMOUHOFO MaTepHaJla POPMAILMH ABJIAeTCA eFO CBeXKHH He- 
pa3JIOKeHHBIM XapakTep, OOYCJIOBJeHHbIM OpicTpOM sposueH KPUCTaJIMYeCKUX 
MOpod, Malo 3aTPOHYTHIX MmpoOleccaMH XMMMUYeCKOrO BbIBeTpHBaHHA. B cocta- 
Be MePBUYHOFO PAMHUCTOrO BellecTBa OCHOBHAA POJIb IPHHalexkKalla B pasHoH 
CTeMeHH pa3JIOXKeHHSIM FHApocsioaM OMOTHTOBOLO (TPHOKTasApuyeckoro) Tuna 
M TOHKO H3MeJIbYeHHOMY JleTpHTycy OOJIOMOUHBIX MHHepavoB. 

Powb Apyrux coOcTBeHHO TJIMHHCTBIX OGJIOMOUHBIX MUHepaJOB Oplla, Bepo- 
ATHO, Kpalive He3HauHTeMbHOH, 4TO OObACHAeTCA cCrelMpuKOM MaTepHHCKUXx 
mopog. 

B muarbopMeHHom pa3pe3e HaOsOfaeTca OOuIbIMOe pasHOOOpasHe cocTaBa 
TMH, paBHO Kak M WeMeHTHpytOlleH TIMHMCTOM MacCbl MecdaHo-a/leBPpHTOBbIX 
nopon. IIpuunnol storo ABJIAeTCA pasHooOpasue HU ObICTpadA CMeHa NO BepTuKaJM 
alluabHbIX OOCTaHOBOK, MpH KOTOPBIX NMpOucXxOAUO opMupoBaHHe Mopor 
(puc. 1). 

Berpeyatores cilelyroulue THMbI rian: 1) ruqpocmos_ucTpre — TpvoKTasqpu- 
4yecKoro (GHOTHTOBOrO) TuIa; 2) MOHTMOPHJWJIOHHTOBHIe; 3) KaOJIMHUTOBDIe; 4) riH- 
HBbI CJIOMKHOTO CMeLWaHHOrO COCTaBa C HepeMeHHbIM COOTHOLIeHHEM BCeX TpeX KOM- 
MIOHEHTOB. 
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Puc. 1. Munepanoruyeckasd xapaKTepHcTHKa (balWasIbHBIX THNOB PIHH yrvieHOCcHOH dbopMaluw 
(J3) maatdopmp! (pation Skxytcka — Kuapgzamues). JIutonoruueckaa KooHKa: J] — rabku Rw 
KOHIVIOMepaTOBHAHbie MpocoH, 2 — mecKH MH MecuaHHKUH, 3 — aneBpuTH, 4 — rauHE, 5 — 
Tpociow yria. KoHnTHHeHTaIbHbIe PauHu: 6 — OTMOXKeHHA OoNOT H 3a60NAayHBaIOWUXcA BOLO— 
eMOB, 7 — OTJIOKeHHA NOMbI, § — OTMORKCHHA PeUHbIX pycen. DauMH, MepexXoAHbIe OT KOHTH- 
HEHTaJIbHbIX K MOPCKHM: 9— OTMOMKEHHA PCUHbIX BHIHOCOB, KOC, Nepecbineli H Gapos, /0— ormo-- 
2KeHHA TpHMopcKHX osep, // — oTMowKeHHA NaryH M 3anuBoB. Munepasoruyueckuit TUN TIMH: 
o6pasupr NeNe 1585, 1190, 1505 — rugpocmogucTo-MoHTMOpHsimoHMTOBad TinHa; NeNe 1181, 
1142, 1128, 1108, 1085 — rauna cmemaHHoro ru{pocsIOTMCTO-MOHTMOPHJJIOHUTOBO-KaoJIH- 
HHTOBOrO coctaBa (Ne 1085 c mpuMecbio KaomuHNTa, Ne 1108 — c He3sHauHTeMbHO ero MpHMecbio); 
NoNe 1541, 1169, 1141, 1081, 1078 — kaonuuntosaa rauna (NoNe 1541, 1078 —c npumecbie 
rugpocmolpl); NeNe 1533, 1132, 1091 — MontTMopHanonuToBaa rauHa; Ne 1072 — rugpocmo- 
quctad raiuuna 
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PasHooOpasue TIHH B paspese onpesedAoch ycoBuaMu ux cbopMupoBaHns 
gaBuceno: 1) of cKOpocTH Norpy2KeHHA, T. €. QWTeENbHOCTH NpeObipaHHsa ocal- 
a B 30HE [MarenHesa, Tle OH yclleBasl B OOUIbIeH WIM MeHbUel cTeleHu Npucno- 
OOHTbCA K OKPy2KalOWLMM ycIOBHAM; 2) OT KOJMYeCTBa OpraHHyecKoro Bellle- 
TBa, CHOCOOCTBOBAaBIUerO TeHepallH YIJIeEKUCJOTH, YBEMUMBAOMIeH HHTeHCHB- 
HOCTb pa3JIOHKeHHA NePpBUYHOFO IMHMCTOFO BelllecTBa; 3) OT CocTaBa HM CTeneHU 
-IPMCHOCOOJIEHHOCTH» MepBHYHOTO TJIMHHCTOFO BelllecTBa K O6cTaHOBKe JjMare- 
ie3a (HallpuMep, MopcKas cpefa Obwia Gonee OnaronpusATHON Jia coxpanenna 
DMOTHTOBHIX THAPOCJIOL, YeEM OOCTAHOBKa 3aCTOMHbIX Oo). 

_ Kaoanuntosple rivubl, 3aleraiolive OObMHO B MOJOMIBe YFOJIbHBIX MiacTOB, 
OPMHPOBAINCb B YCJIOBHAX 3apacTaIOUIMX BOJOCeMOB HM OOsOT, OUeHb OorarTbx 
ymycom. MejvieHHoe OcaKOHaKOMeHve HW AJIMTeIbHOe CYULeCTBOBaHHe KuCION 
peAbl o6ycIOoBMIM riy6oKy!o NepepaOoTky THAPOCMIOAMCTEIX MHHepasion, pu 
OTOPOM HMEeJI MeCTO He TOJIbKO BbIHOC M@XKCJIOEBLIX KATHOHOB KaJIVA U3 PelleTKU 
VApocs0f1, HO U yasieHve KATHOHOB *Kewlesa H MarHHA H3 OKTAZIPHYECKUX CJIOEB. 
elmeTKH. Hapymlenue Oaianca BaJieHTHOCTeH NPHBOLMJIO kK paspylWenut u nepe- 

TPOUKe TPeXJIMCTOBOM pelleTKH ruspocsiog. I]poucxofuu OTpbIB OLHOFO U3 KpeM- 
HEKUCJIOPOLHEIX TETPaSIPHYECKHX C0eB c POPMUPOBaHHeM JBYXJMCTOBOH peller- 
UM KaOJIMHHTAa. 

OyHako flake B HavOolee U4NCTBIX KaOJIMHUTAX MOCTOAHHO mpucyt- 
CTBYIOT PeJIMKTHI PeWeTKH OMOTHTOBBIX THAPOCIIOL, YTO OJHO3SHAUHO ycTaHaBJH- 
BaeTCA JaHHbIMU PeHTTeHOCTPyKTYPHOrO avasusa, mpoBesenuoro B. A. pun. C 
KaOJIMHUTOBBIMH rIMHaMH HW OCOGeHHO C KaOJIMHUTOBbIM LEMeHTOM TlecuaHHKOB Ya- 
CTO ACCOMMMPYIOT *KeJeSHCTHIe KaPOOHATLI — AHKEPUT, NHCTOMe3HT H CHJepuT (B 
MlepBOM CJlyyuae —B BUe MAKPOKOHKpellui, BO BTOPOM — B Be BKPallJIeCHHUKOB B 
Memeute). DopMupoBaHue HX, OUeEBHAHO, CBA38AHO C PUKCallMeH YreKUCJOTO ka- 
THOHOB %Kele3a, MATHHA W KaJbUMA, BLIHOCALMXCA H3 paspyaloulMxca ruypo- 
CIO UM Apyrux OOJOMOUHBIX MUHepasoB (amduGou0B, mupoKceHos, Ca — Na- 
WwarvoKs1a30B MH Jp.). 

MoHTMOpHJIJIOHHTOBbIe TJIMHbI (TOKe, KaK NpaBHJlo, C peHKTAMH PHAPOCJi0- 
He) (OpMUpOBaJINCb, Tak Ke KaK KaOJIMHHTOBbIe, B YCJIOBHAX MefIeHHOFO OCal- 
KOHAKONJICHHA B O3ePaX, 3aHBaX M JiaryHax, MPH KOTOPOM BCA Macca ocajlKa 
ycliepaia lpvONH3HTbCA K MOHOMHHepaJibHOMy cocTOAHHIO. PopmMupoBaHue 
MOHTMOPHJIJIOHHTOB OTBeYaeT Oovlee paHHeH cTaMM pa3lOKeHUA TuApocMioL, 
IPH KOTOPOM IIpOHCXOAUJIO yWaJIeHHe MeXKCJIOCBLIX KATHOHOB KaJIHA Mp COxpa- 
HeHHH TPeXJIMCTOBOrO THMa pelleTKH, YeMY OwarONpHATCTBOBaJIO HaMuNe 
cma6olleJOUHOH WIM HeliTpaJIbHOHW cpespl. 

MouTMOpHJIJIOHHTOBbIe TIMHbI CBASAHbI MOCTeNeCHHbIM TepeXOJOM co cMe- 
IWaHHbIMH MOHTMOPHJJIOHHTOBO-FrHAPOCCJIOAMCTHIMH TvIMHaMH, BCTPeYalouuMucaA 
ropa3yo yale. HHI CMelwaHHOrO COCcTaBa C paSHbIM CCOTHOWIeHHeEM KOMMOHEH- 
TOB HOMMalvabHbl; OOWIMM [IX HUX ABJIACTCH TO, YTO OHH XapakTepH3yIOT 
YacTHUHY!O HeNOJHY!IO MepepaOoTKy BelllecTBa B AMareHese, KOTOPOe He ycle- 
JO MOJIHOCTbIO MIpHcnocoOuTbcA K OKPYyXKAaIOUIMM YCJIOBMAM, OYeBHAHO BCVe- 
CTBHe Oovlee OBICTporo Mpollecca ceMMeHTALHH. 

Tun, B KOTOPbIX JOMMHMPY!OWIHM KOMIOHeCHTOM ABJIACTCA TPHOKTAILpU- 
yeckad TH{pocsiola, B WaTpOpMeHHOM paspese peAKH MU MpHypoueHb! TOKO 
K HH?KHEMEJIOBLIM OTJIOMKCHHAM, B KOTOPbIX KOJIHYeECTBO OOJIOMOUHOTO OnOTUTa 
ObIWIO CTONb' OOMJIbHLIM, YUTO NOJHad MepepaOoTKa 3HaYMTeJIbHOM cro 4acTH He 
ycneBaJla OCYLeCTBUTbCA. : 

Topasyqo Oomee xapakTepeH STOT THM TIHH AA paspesa Hamiunckoi cKBa- 
X%KHHI JO rsryOun 2000 M, rye OH pacnpocTpaheH Kak B 1OPCKHX, TaK H B MeJIO- 
BLIX NOpofaX, paBHO KaK H JIA BepXOB paspesa IIpupepxoauba. Ilourn seerga 
TPHOKTAaSIpuyecKue FHAPOCCMIO[I B OOJbIWNeEH MIM MeHbIUeH cTeneHH MOHTMOpH- 
JIOHUTH3MPOBaHbI, TO ABJIACTCA MePBbIM STANOM UX BuAONsMeHeHUA. Kaoun- 
HHUTOBbIC TIMHbI B paspese HaMiMHCKOH CKBaxKMHbI BCTpeyalOTCA PeAKO U TOJIb- 
KO T10J, MOLLHbIMM YFOJIbHBIMH TlacTaMH, T. €. TaM, Pe MpOOMKUTEMbHOe BpeMaA 
cyllecTBOBaslia KHCsad cpela, OOecneyMBalolladA AWIMTebHYIO H HHTeHCHBHYIO 
nepepaOoTky ruspocsofxucTOrO MaTepHaiia. 
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TMHUCTHIe MOposb H WeMeHT mecuaHHKoB ocHoBHOM uacTH IIpuBepxosHe- 
KOrO pa3pe3a MMeloT clelMpuyeckuit XapakTep. OCHOBHBIMH COCTaBJIAIOULUMH 
-KOMIOHEHTaMH B HHX ABJIAIOTCA XJIOPHT HM AMOKTaITpuyeckad FHApociiofa C 
PeIHKTaMH MOHTMOpHJJIOHHTa M TPHOKTAaS{pH4eCcKOM TMpocsioAl. Peutre- 
HOCTPYKTYPHBIM aHaJIM30M, mpoBeyeHHEIM T. B. JouMaToBou, ycTaHOBJeHo, 
‘ITO TepeYHceHHbIe MHHepasbI OOpasy!0T CJIOMKHbIe COVCTAHHA THIa CPOCTKOB 
© O€CMOpAJOUHEIM TMepecaHBaHHeM CJl0eB IpHCyTCTBYIOWMX KOMMOHeHTOB. UeM 
6OJIbIIe H3MeHeHbI MOPOAbl, TEM M€HbIUWe B HUX PeJIMKTOB MOHTMOPHJIJIOHHKTAa UM 
TPHOKTAa2{puyecKUX PHApocsoL, cofep2aHve KOTOPbIX YMeHbIllaeTCA BHHS M0 
paspesy. 

JIioO6ONBITHO OTMeTHTb OTCYTCTBHe BepMUKYyJHTa, XOTA JIA OOHApy2KeHUA 
mocudequero Oblla mpoBeseHa CellualbHadt CbeMKa OOpa3sllOB C HacbIllleHHeM 
AMMOHHeM H MporpeBaHHemM. 

>X JIOPUTOBO-MOKTasApHYeCKH-THAPOCOAMCTHIM cOCTaB XapakTepH3yeT KaK 
NOMYFOJIbHbIe apPrHJWIUTE, TAK M MOPOAL WaveK MepecsanBaHua, POpMHpoBaB- 
JUMXCA B pa3JIMUHBIX (ballvaJIbHBIX OOcTaHOBKaX — OT MpHOpexKHO-MOpCKUX 
JO KOHTHHEHTAJIbHBIX. 

Takum OO6pa30M, B FeOCHHKJIMHAIbHOH 30He (allHaJbHble YCJIOBMA He Haxo 
WMI OTPaxKeHUA B COCTaBe [IMHHCTOTO BelllecTBa. OTO CBASAHO C ObICTPbIMH T1O- 
I'pyXXeHHUAMH HM KOPOTKHM MepHooOM JMareHesa, B TeYeHHe KOTOPOTO axe MaJO- 
cTOMKHe TPHOKTadIpwuecKNe THApocMOAL He ycneBasM UCHbITaTbh TayOOKOK 
mepepaOoOTKN HM «MpucnocoOeHHA» K OKPYyKalOulHuM ycOBHaAM. OHH 3aXxOpoHA- 
JIMCb B OCA]Ke, UCMbITAaB JIMIUb YACTHYHY!0, OOJIbLTYIO WJIM MCHbILYIO, MOHTMOpHJI- 
JOHMTH3alMIO. BnocleyqcTBHH, y>xKe B YCJIOBHAX 9MMreHesa, MpH ryOOKHX M0-: 
PpyKeHHAX MW MOBBIMeHHH TeMMepaTyPbI OCYMICCTBIAAaCb UX PIyOoKas Nepepa- 
OoTKa c POPpMHpOBaHHeM XapaKTePHOH «reOCHHKJIMHAJIbHOM» accolWalluu PIMHH- 
CTbIX MHHepaJiOB (XJIOPHT, AHOKTaIApuyeckad THApocsio4a), MpOcMexKUBAIOMeHCA: 
He TOJIbKO B yrJIeHOCHOH (POpMallMH, HO MH BO BCex Mopoyax BepxosHckoro pas- 
pe3a, OT Media JO NepMu BKIIOUNTeIbHO (7). OOpattiaer Ha CeOA BHHMAHHE BBICO-: 
koe cOJepxKaHve 2Kele3a MU MarHHA B aprHJJIMTaX, BXOJAULHX B COCTaB XJIOPH-; 
Tos (cofepxKauue FeO + FeO; gocruraer uacro 12—15%, a MgO 69% 
Ilo-BuquMomy, tbopMupoBaHHe XJIOPHTa NpOHCXOAMIO He TOJbKO 3a CueT OHOTH- 
Ta, HO H 3a CY¥eT pa3Jiaratouluxca HecToHKUx tbeMMyecKUX MUHepasoB — amdu- 
OOJIOB H MHPOKCeHOB, XapaKTepHbIe «3yOuaTHIe» PeIMKTbI KOTOPHIX MOCTOAHHO 
IIpHCyTCTBY!OT B MopofaxX BepXHeH YacTH pa3pe3a. 

O6pasoBaHve pu HAeEHTHUHOM CocTaBe OOJIOMOUHOLO MaTepHala B OJ,HOM ciy- 
yae KapOoHaTos (Ha MulaTpopMe), a B ApyroM — xJoputa OObACHHeTCA PasIMUMeM 
yCJIOBHH, B KOTOPBIX MpoOHcxXo{ua Mepepa6oTKa OOMOMONHOTO MaTepHauwa. 
Ha ruarpopMe, Mp MeAJIeHHOM OCaKOHAaKOMJIeHHH HW JIMTeIbHOM J\MareHese, 
‘OcalOK JOJITO HaXOAHJICA B OOCTaHOBKe HHTCHCHBHOFO BOJOOOMeHa H 3HEPrH4yHou 
renepaluu CO, 3a cueT OkuCJIeHHA OPraHMyeckoro BellecTBa. )Kees0 H MarHui, 
OcBOOOKTaBIUveCAH H3 PasJlaralOWlMXCA CHJIMKAaTOB, YaCTHYHO BHIHOCHJIHCh 43 
ocayKa, YaCTHYHO CBASHIBAJIMCb B KapOoHaTHI. B reocHHKJIMHaIM, Ipu ObicrTpoM 
OCaKOHAaKOMJIeHHH, OCalOK OBICTpO YXOAUJ M3 30HbI WHarene3a. Ilepepa6orKa 
TO OCYILECTBIAIACb TIaBHBIM OOpasoM B STIMreHese, B y2Ke YIJIOTHCHHBIX OCaJ- 
KaX, Te OTCYTCTBHe SHeEprM4Horo BOMOOOMeHAa UH TeHepaltun CO2 6maronpusat- 
‘TBOBAJIM COXPaHeHHIO KOMIOHEHTOB, BbICBOOOKAAIOWUXCA H3 Paspylllarolluxca 
HeCTOHKUX CHJIMKaTOB, HM HX B3aHMOJeHCTBHIO Mexk]y cobol c o6pa3s0BaHveM HO- 
BbIX MHHepaJIOB, OOJIee yCTOMYMBEIX B OOcCTAHOBKe BePXHUX TOPH3OHTOB 3eMHOM 
KOPBI. 


Tloctymuw1o 
24 VIII 1959 


WHMTHPOBAHHAS JIMTEPATYPA 
1A. T. Koccoscxkaa, Has. AH CCCP, cep. reon., Ne 7 (1958). 2 A.T. Koc 


copceKkaa, B. Jl. Ulyros, Bonpocst manepanoruu ocagqouHpx o6pasopanuli, KH. 3—4, 
1956. 
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Hoknann Akayemuu nayx CCCP 
1959. Tom 129, N 6 


OKEAHOJIOTH A 


X. M. CAMJOBA 


PACIIPEXEJIEHHE ®OPAMHHH®EP B JOHHbIX OTJIOQKEHHAX 
HW MAJIEOTEOrPA®USH CEBEPO-3ANANHOM YACTH THXOFO 
OKEAHA 


} (ITpedcmaeaeno akademuxom A. JI. Anwunom 8 VI 1959) 


| aa uccneqopanua cbayHbl popamunudep B ceBepo-sanaquoli uacru Tuxoro 
{OkeaHa HaMH OpIM HCNOMb3OBaHbI AHOUePMATeIbHbIe MPOObI MH KOMOHKH JOHHEIX 
OTOx%KeHHH, coOpanHble 9kcnequuHaMU Vincrutyta oKeanouoru“ AH CCCP 
Ha «<Butsa3e» B 1953—1955rr. 
M3yuenue pacmpeyese- 
HHUA (opaMHHHdep Mposo- 
AMIOCb BILIAX BbIACHeHHA 
CTpaTHrpaduu OcaKOB H ma- 
‘dleoreorpaduu Oaccelina. 
Bust copamuundep, 
BCTPeueCHHBIe B KOJIOHKAaX, 
OKMByT B THxXoM okeaHe u 
'B HacTosuree Bpema. Iloato- 
MY JJIX MOHHMaHHA UX pac- 
MIpeqeeHHA B TOME OTIO- 
%KeCHHH MbI, B MepBytO O4Ye- 
pedb, H3yuHJIH UX COBpeMeH- 
Hoe pacmpocTpaHeHue U 9KO- 
JIOTHIO B ceBepo-3anaqHon 
yacTu Tuxoro oKeaHa. 


\ 


a) 0 


VisBecTKoBbie OHHBbIC Rea iad A 86 aA 
BHbI XKUBYT B MpHOpexKHbIX te cn eeel ale romeeietenl 60-100 
palioHax Ha rwayOuHe JO OES oe I Oe a > 100-1000. 
2500 m (?), a B OTKPbITOH 4a- Late ibecguirlc #9 1000-2000 
CTH oKeaHa y  ceBepHoro ESS HE > 2000 ‘i 
OKOHYaHHA MoxBoguoro Ta- |* 50 : Tin 


Balickoro xpeOTa H Ha rope 
Vcaxopa Ha rayOuHe Jo 


Puc. 1. Kommuecrsennoe ,pacnpesesenne JOHHbIX H3BeCT- 
3000—3500 M (pwc. 1). Ha  xossrx @opamuundep B ceBepo-sanaqHol actu Tuxoro 
OOuIbIINX TyOMHaX B H3y- oKeana (B 9kK3emnasapax wa 50 r ocayKa) 


YeCHHOM PalioHe OHH He BCTpe- 
uatotca. Bce ocTasbHoe HO 
/TOM YacTH OKeaHa Ha rsayOuHax oT 2500—3500 no 9000—10000 m sacemeHo 
rutyOOKOBOAHEIMH TecuaHbIMH PopamunHdepamn (puc. 2). Bemme 2500—3500 m 
mecuaHble (bopaMuHHiepbl mpeycTaBseHbl Oomee MeKOBOAHBIMM BUZamMu. Paxo- 
BHHbI WIaHKTOHHBIX (popaMHHudep B MOBePXHOCTHOM CJOe OCaNKOB HalileHbl 
Ha rmyOunax He Gomee 2500—3500 M B Tex 2Ke paHoHax, re M H3BeECTKOBbIe JOH- 
HbIe Bub. [IpesqcraBeHbl OHM XOMOAOMOOUBEIMU BULaMy, BOcHOBHOM Globigerina 
pachyderma. 

IlpupeqeHHble KapTbl KOJIMYeCCTBEHHOrO paciipeseleHHA opamuHHdep no- 
CTpoeHbI Ha OcHoBaHuM 250 cranuuMi. MeroquKa MocTpoeHua KapT M TaHHble 10 
9KONOFMH copaMuHMdep u31oxKeHbI B Mpepblyuyux paOotax aBropa (?~*). 
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Ja BEISCHeEHHA pacnpeyereHua copamMHHNep B TOME AOHHBIX OTJIOKCHHH 
6bi10 H3y4eHO 19 KoTOHOK (puc. 3) AHHOH OT 2 Zo 12 M, KoTOpbIe ObIJIH aime Ha . 
OCHOBHEIX Mopdouoruyeckux yuacTkax Ha (°), Ha ryOuHax OT 4700 qo M, 
T. @. B pafionax, Tle B HacTosIlee BpeMA PaCNPOCTPaHEeHbI TOJbKO NeCuaHBle 
riyOOKOBOZHbIe BHEI. : | 

DopamuuHdhepb! 3 KOJOHOK JOHHBIX OTOKCHHH HE HECyT C/CTOB PacTBO 
PeCHHA HIM OKaTaHHOCTH. B KoNOHKax HaOsloqaeTcA MO BEPpTHKaJIH HEOAHOKPatT- 
Had CMeHa BHOBOFO COCcTaBa 
cbayHbl dopaMuHHdep, YTO | 
MO3BOUAET PaCUICHHTb OTJIO- 
2KCHHA Ha CEMb TOPH3OHTOB. 

I (BepxHHH) TopH3OHT 
JIMTOJOPHYeCKH MpeACTaBJeH 
TVIMHHCTBIMH HM aJleBpHTOBO- 
TJIMHHCTBIMH HJ1aMH, B CeBep-_ 
HOH YacTH palioHa ca6o-) 
KpeMHHcTBIMH (°). Pacmpe- - 
emeHHe (jopaMHHHdep BB: 
BepxXHeH MOJIOBHHeE STOO 
rOPH30HTAa  COOTBETCTBYeT 
COBpeMeHHOMY pacnpejlese- 
HH10 TIyOOKOBOJHBIX mecda- 
HbIX BHZOB. Hue KOJHUE- 
CTBO HX MOBCEMeCTHO yYMeHb- 
waetcax. MomHocTtb ero 
Koule6leTca OT 10 go 45 cm. 


a 


a ae 


60-100 


= eee II ropH30HT, MOLLHOCTbIO 

3} 200-500 60—215 cM,  BbiqemneTca 

HB -500 HaMH Ha OCHOBaHHH Hcue- 

[301 = aa 32°] 3HOBCEHHA IrJyOOKOBOJHBIX 


p 9. K a TIeCuaHbIX H NOABJICHHHA H3- 

uc. 2. KonuuectBeHHoe pacmpegeienve necuaHbix o- fr 

pamuuudep B ceBepo-3anaqHoli yacTH Tuxoro okeaHa (B RECTRORDE OH ae 
SK3eMIIIApax Ha 50 r ocagKka) JIMTOMOrHYeCKH OH MpescTaB- 


JI€H TVIHHHCTBIMH H aJleBpHTO- 
BO-IJIHHHCTbIMH HJIaMH C pel- 
KHMH MPOCJIOAMH M€JIKOaJIeBPHTOBbIX HJIOB H KPYMHbIX aJleBpHTOB. HwKysas 
rpanuua I] ropH30HTa NpoxOZHT HECKOJIbKO HHKe oOcHOBaHHA II] ropusoHTa, 
BbIJe/IACMOrO Ha OCHOBAHHH JIMTOJOFHYeCKOrO H3YYeHHA OCAaKOB (’,°). 

Bo Bcex KOJIOHKAaX, B3ATHIX Ha NOJBOAHBIX BOSBbILUCHHOCTAX SeHKeBHYa HU O6- 
pyyeBa HW mpHuieraroulHx ckKIOHax Kypuuio-KamuatcKol u AneyTcKoli ray6oKo- 
BOJHBIX BMaHH, a TaKKe BOH3H CeBEPHOFO OKOHYAHHA NOZBOZHOrO I aBaiicKo- 
ro xpeOrta, Bo II ropusonte ucuesaioT r.tyOoKOBOZHbIe NecuaHble (OpaMHHUepbt 
HM NOABIAeTCA GObUIOe KOHUeCTBO (OKO 50) H3BECTKOBLIX JOHHBIX BHZOB. Ha- 
HOovlee YacTo BcTpeyaioTca Eponides umbonatus, Bolivina sp., Nonion pompili- 
oides, Pullenia subcarinata, Pullenia sphaeroides, Gyroidina soldanii, Uvige- 
rina hispido-costata, Cibicides wuellerstorfi, Cibicides sp., Buccella frigida, 
Lagena sp., Astrononion sp., Cassidulina delicata u ap. Bce sT BHuJbI B HacTos- 
lee BPeMA B OOJbUIOM KOJIMYECTBE BCTPeualOTCA Ha C€BEPHOM OKOH¥AHHH NOJ- 
Boquoro l’apaiickoro xpe6ra Ha ry6une Jo 3000 m. IliaHKTOHHBIe cbopamMuHHde- 
Pbl B 3TOM FOPH3OHTE MpeACTABJeHbI XOJIOQOJIOONBLIMH BUaMH, Cpe KOTOPbIX 
mpeoOs1agqaet Globigerina pachyderma. B Bepxueii uacTH ropu30HTa H3BeECTKOBBIe 
BHJbI BCTPeualoTCA B CJHHHYHBIX 9K3EMIIAPaX, HHKEe KOJIMYECTBO JOHHBIX JOXO- 
HT Ao 30—100, a naanKToHHBIx Zo 300—1000 sksemnasapos na 50 r ocayKa. 

B KoOHKaX, B3ATbIX Ha CeBepo-3allaqHOM cKIOHe Kypuso-Kamuarckoii Ba- 
AuubI (cTanuua Ne 2219) uw wa toro-3anaqHOM cksoHe AneytcKoli BnaquHbi (cTaH- 
HA Ne 3359), B TOM ropHSOHTe H3BECTKOBbIe (OPaMHHUdepbI NpescTaB/eHHl He- 
OOJIbINMM KOJIH¥YeCTBOM 39K3eMMIApoB Gyroidina soldanii, Cassidulina delicata 
u Nonion pompilioides. 
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B KOTJIOBHHE M@KAY CeBEPHbIM OKOHYAHHEM MOsBoAHOro Tapalickoro xpe6ra 
4 BOSBBIII€HHOCTbIO SeHKeBHYa PopaMHuHdepp! Bo II ropu3sonTe Ha cTaHUMAXx 
INoNo 3251 u 3250 He Bcrpeyenbl. Ha cranwuax NeNe 3252 u 3248 B 9Tom TOPH30H- 
ire MOABAAIOTCA MecuaHble BHAI, XAPaKTePHble B HACTOMLMee BPEMA TOMbKO AIA 
OJBOHOM BOSBbILMeHHOCTH SeHKeBHYa WH NOMHOKbA ceBepHoro oKonyanuaA [a- 
Balickoro xpeOta. Orcioqa cylelyeT, 4TO PuyOVHbI B STOM KOTMOBHHE Obl 
DJIM3KH K COBPe€MeHHbIM rulyOHHAM BOSBBIINeHHOCTEeH. 
III ropusoxT, momHoctTb1o 100—180 cM, BCKpbIT JecaTbIO KONOHKAaMH. 
B ormuuve oT I] ropusonra, B Hem’ He HalieHbl H3BECTKOBbIe (bOpaMuHdepyl, 
HM, Kak u B I ropH3oHTe, T0- 
ABIAIOTCA PIYOOKOBOAHBIe mec- 
HaHble Bub: Reophax nodu- 
losa, Reophax bacillaris u gp. 
IV ropH30HT, MOULHOCTHIO 
O0O—120 cm, BCKpbIT MATbIO 
KOJIOHKaMH. B HeM Hcue3aI0T 
IIYGOKOBOAHbIe mecuaHble BH- 
Mbl MONAT NOABAIOTCA H3Be- 
CTKOBbIe€, B OCHOBHOM l1pejcta- 
BuTelH poga Lagena. [lnanx- 
TOHHbIe dopaMHHudepbl mpel- 
cTaBneHpt Globigerina pachy- 
derma. 
VV ropv30HT, MOLLHOCTbIO 
100 cM, BCKPbIT TOJIbKO ABy- 
MA KONOHKaMH (NeNe 3361 u 
3163). PayHa tbopamuHudep B 
HeM He Halifeua. B VI ropusou- 
Te, MouHOcTbIO 200 cM (cTaH- 
uua Ne 3163), cHoBa NOABJAIOT- 


Cah B OObUIeEM KOJIHUECTBE, 

Puc. 3. []peanomaraembie rmyOHHbI OKeaHa (B MeTpax) 
em B IV, H3BECTKOBbIC OHHBIC Bo Bpems I] ropH30Hta (Bilopm)./ — AmeyTcKkaa ray- 
Buyet: Nonion pompilioides, 6oxosoquasa snagquna; 2 — Kypuno-Kamuatcxaa ray- 
Eponides umbonatus, Pullenia 6okosognas snaguna;3 — mogqBoxHad BOSBBILIeCHHOCTb 
subcarinata, Cassidulina sp. SenkeBrua; 4 — noxBOHaA BO3BbILIeEHHOCTh O6pyye- 

> Ba; 5 — cepepHoe oKOHYaHHe Nog_BogzHoro TaBaiicKoro 


Gyroidina soldanii u Gyroidina xpeOTa; 6 — cTaHlHu, Ha KOTOpPbIX M3yueHbl dopa- 
sp. [lmaHkToHHble opaMHHAde- munudeppr B KomOHKax; 7— pation, rue Bo II ro- 
Pbl, Tak Ke Kak BOI] u ]Vro- _ pusouTe orcyTcrByioT ryOoKoBogHble MecuaHble HaHali- 
PH30HTAaX, NpeAcTaBseHE! Glo- TeHbi H3BECTKOBbIe opaMHHUephl 
bigerina pachyderma. VII ropn- 

30HT (cTaHuuAa 3163) popamMuHUdep HecosepKHT. 

V3 cpaBHeHHA COBpeMeHHOPO pacnpocTpaHeHHA PopaMuHUep Ha HE OKeana, 
a TakxKe HX pacmpefetenua BI ropu3onTe (puc. | u 2) c pacnpeyemeHvem ux 10 
nouragu Bo IJ ropusoute (puc. 3) BHAHO, YTO H3BeECTKOBbIe AOHHbIe PopaMu- 
Hudepb! Bo I] ropusoHTe HMeuH Ooulee WIMPOKHH apeal. OHM 3ace/AJIH BCIO m0- 
BePXHOCTb MOJBORHbIX BO3BbIIeHHOCTeH HM MpHJleraroulWe K HUM CKJIOHbI ry6o- 
KOBOJHBIX KOTJOBHUH. B mpHOpexHbIX paloHax MW BOM3H CeBepHOro OKOHYAHHA 
Tapaiickoro nofxBosHoro xpeOTa OHH HMeIM Oouee WHMpOKOe pacnpocTpanenue. 

Tlecuanple rlyOoKOBOZHbIe BUALI, HacGopoT, Bo II ropusoHTe HMemM Oosee 
y3KHii apea. OHM He 3aCe/IAJIM, KaK BHACTOALee BPeMA, MOABOAHBIC BO3BBI- 
IICHHOCTH WH Mpuuleraioulve K HHM CKJIOHbI rIyOOKOBOAHbIX KOTJIOBHH H paliou 
HOAHOKbA Tapaiickoro nogxBoguoro xpeora. 

PakoBuHbl MvIaHKTOHHbIX (popamuHHdep Bo II ropH30HTe HalieHbl B Tex Ke 
paliouax, re H H3BeCTKOBbIe JOHHbIe BUH. 

BbiaBuleHHbIe OTMMYHA B pacnpeseneHHu dopamuHudep B I (ronouen) u II 
rOpU3OHTAaX YKa3bIBAaIOT Ha TO, YTO HO CeBepo-sanaqHoH 4YacTH THxoro okeaHa 
¢ KOHILa BpeMeuH I] ropu3onTa (BIOpM) HcMbITao Norpyx*KeHue M HanOoVIbUeH rly- 
OUHbI JOCTHrIO B HacTosulee BpeMs. 


OX O TICK OE i 


M O|PE 
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3HauuTeIbHOe NOrpyxKeHHe HCHbITAIU OKCAHHYECKHE CKJIOHBI Py yOOKOBOMHBIX 
pnagqun Kypuso-KamuatcKoli u AneyTcKoi H palioH MexK]y BOSBbILeHHOCTAMH 
3enkeBuua 4 OOpyyepa. Haq camMMH BO3BbILICHHOCTAMH MH CeBepHOM WacTbIO 
Tapalickoro xpeOTa HW B KOTIOBHHe M@XxKy HMMM riyOHHb! Obl MeHbIIe, FEM 
B HacTosilee BpeMA, IpuMepHo Ha 1000 M. BosspiltieHHOCTH SeHKeBUYAa H O6py- 
yepa H Tapalicknii xpeGer Bo Bpemenu II ropu30HTa 3anMaJM OOMbLUTy10 NJIOULAAE 
JiHa, a rlyOOKOBOAHbIe BIAaHHbI — MeHbILyI0. 

CpaBHeHve JaHHbIx MO pacmpesereHvio JOHHBIX (opaMuHHdep B CeBepo-3a- 
naqHol actu Tuxoro oKeaHa MW JaJibHeBOCTOUHBIX MopAx (3,4) TOBOPHT O TOM, 
uTo Bo Bpema III ropusonta (pucc — BIOpM) PaCCMaTPHBaeMbIM PaHoOH TakKe 
HCIbITbIBaJI MOrpyxKeHHe, HO HECKOJIbKO MeHbINee, 4YeM BO BpemsA I ropH30HTa 
Bo spema IV (pucc) u VI ropH30HTOB MMeJIO MeCTO NOAHATHE Ha, a BO BPe 
MA ropH30oHToB V u VII — onyckanue. Ho yannpim cbopamunudeposor¢ 
aHasu3a KONOHKa cTaHyHH Ne 3163, amuHok 12 M, mpoulta Bce YeTBeEpTH4: 
HbIe OTJIOKeHHA. 


WucTuTyT oOkeaHOJOrHH Tlocrynusio 
Axajemun HayK CCCP 22 V 1959 
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Jlokuayui Akafemunu wayr CCCP 
1959. Tom 129, Ne 6 


OKEAHOJIO‘HA 


B. H. CTEMAHOB 


O POJIM TEPMHYECKHX MPOWECCOB B @BPA3Z0BAHHH 
TJIYBHHHbIX BOJHbIX MACC MHPOBOrO OKEAHA 


(I[pedcmaenaexo axademuxom A. A. I puzopoecsim 9 VII 1959) 


@opmupoBanue Mu MepemelleHue r1yOMHHbIX BOLHBIX Macc ONpeyedaer THLpo- 
JOTHYeCKHe YCJIOBUA BO BceH Tose Bo Mupozoro oKeana. B Hacroatiee Bpema 
yxke H3BeCTHO, YTO MpeoOJafatoulee OOJbUIMHCTBO FJIYOMHHbIX BOJHBIX Macc 
oOpasyeTca 3a CueT ONYCKaHHA NMOBeEPXHOCTHBIX BO. OmHako Halu cBeeHuA 
O NPH¥HHaX, NPHBOAALIMX K OIyCKAaHHIO OFPpOMHBIX MaCC NOBepXHOCTHBIX BOL, 
oOsaWaloulux Mao MIOTHOCTHIO, BeCbMa elle OrpanvueHL. Ecau mpu paccmorpe- 
HMM 9THX BONMpPOCOB H yJleJIAJIOCb BHHMaHHe AJMHAMHYECKHM (akTopaM, TO pOJb 
TePMHYeCKHX MpOlleccOB OcTaBaJlacb NOYTH cOBepleHHO HesCHOK. I]popezen- 
Hoe HaMM HccJleqoBaHHe OrosxKeTa Telia * noBepxHoctu Muposoro oKeaHa 1103- 
BOJIMJIO IIPHHTH K HEKOTOPBIM BCCbMa HHTePeCHbIM 3aKJIIOUCHHAM MO MOBO TOTO, 
B KaKHX OOacTAX H C KAKOH HHTCHCHBHOCTHIO TepMHYeCKHe NpOWecchl MOryT OKa- 
3aTb BJIMAHHe Ha (OPMHPOBaHHe FIYOHHHbIX BOAHBIX Macc. JlelicTBUTebHO, BO 
BCeX OOACTAX, OTHOCHTEJIBHO KOTOPbIX HMEIOTCA IpeACTAaBJICHHA O BO3MOXKHOCTH 
o6pa30BaHuA PIyOMHHBIX BOJHbIX MaCc 3a CYeT ONYCKaHHA NOBepXHOCTHHIX, O6- 
HapyKUBaeTcA OTPHWaTeJIbHbIH O1os.KeT Telia NMOBepXHOCTH OKeaHa. B Takux 
YCJIOBHAX MpOMCXOAUT OXJaKTeHve NOBEPXHOCTHBIX BOL, NPHBOAAee K YBeJH- 
YeHHIO HX MJIOTHOCTH, a CJIeJOBaTeJIbHO, M K onycKaHuto. B npowecce JasbHel- 
wero OMycKaHHA 3THX BO HeMaJlOe 3HAaYeHHe NOMyyaeT 3aMeuaTeJIbHOe CBOH- 
CTBO MOPCKHX BO], YIVWIOTHATbCA IPH CMeLIMBaHHH. 

M3 paccMoTpeHua KapTbI rogoBoro G1osxKetTa Tena noBepxHocru Muposzoro 
okeaHa (puc. 1) cnegqyeT, YTO HaHOOJIee BeJIMKa AKBATOPHA C OTPHAaTeJIbHbIM 
610/2KeTOM Tella Ha cepepe ATuiaHTHYecKOroO OKeaHa, re OH OTMedaeTCA K CeBepy 
OT JIMHUM, Mpoxoxamel or PopuscKoro npowuBa K Buckalickomy samuBy. B pe- 
3YJIbTaTe HHTCHCHBHOM WUPKyJIAWMH NOBepXHOCTHEIX BO OPPOMHAA Macca TEIVJIBIX 
TPOMMYECKUX BO BLIHOCHTCA B YMepeHHble M BbICOKHe WupoTE! ATaHTHuyecKoro 
OKeaHa, O6YCJIOBIHBaA OOJIbLIyIO pa3SHOCTb MexKly TeMMepaTypoOl BOAbI H BO3- 
ayxa. Oto ompefemser BEICOKy}!O TemMooTAayy B aTMociepy, a TaKxKe CHbHOe 
ucnapenue. B coorBeTcTBHH C 3THM pacXOAOBaHHe Tella C MOBepXHOCTH OKeaHa 
3HAUHTeIbHO MpeBbllliaeT ero nocTtynieHHe. PasBHTHIO KOHBeEKIMH 3fecb cmoco6- 
CTByeT BbICOKaA COJICEHOCTb BOM, MPHHOCHMBIX B OFPOMHOM KOJIMUeCTBe us 
Tpomukos. Takum o6pa30M, OTpHaTebHbIM OrofxKeT Tella, OTMe4alOIHHcsA Ha 
OOWIMpHBIX Momwaqax, ceBepHoH ATWaHTHKH, MOXKHO CYNTaTb OLHHM U3 
OCHOBHBIX (paKTOPOB, OMpeeiAolulMX POPMMPOBaHHe TaK Ha3bIBaeMbIX TIyOHH- 
HBIX C€BePO-aTJAHTHYeCKHX BOA, OTMMYAIOWIMXCA OCOOEHHO BBICOKOH (Mo cpaBHe- 
HUIO C JIPyrHMu rsyOMHHBIMH BoJamu Muposoro OKeaHa) TeMMepaTypou, comeHo- 
CTbIO HW COJlepxKaHHeM KUcJOposa. 

B cespepHol uacta Tuxoro okeaHa OTpHaTebHbIi Or0(xKeT Tella He pac- 
MpocTpaHsAercA Ha CTOb OOJbIUIyIO MOWalb KaK B ATjaHTHYeCKOM OKeaHe H, 
KpOMe TOFO, OH 3Ha¥HTebHO MeHbIe MO aOCOJIOTHOK BeHUMHe, TO Cyllle- 
CTBEHHO OrpaHM4MBaeT CFO pOb B POpMUpOBaHHU rutyOHHHBIX BOZ. Pa3sBuTue 
KOHBeKILHH 3J[eCb 3aTPYAHAeTCA H NOHH2KEHHOM COJIEHOCTbIO NOBEPXHOCTHEIX Bod. 


* Tlom 61002KeTOM Telia MOHHMaeTCA pa3HOCTb MeXxKy MOCTyMeHHeM HM pacxooBaHvem 
Tella yepe3 MOBEPXHOCTh OKeaHa. 
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Hanuune oTpHiaTesbHOro O10sxKeTa Tella MOKeT CHOCOOCTBOBaTb ony 
flOBepXHOCTHHIX BOA JIM B patione Kypocuo u Ha KpavHemM CeBepe ce 
oxeaHa (cepepHee 50° c. m.). Bee sto MpHBOLUuT K TOMY, HTO Ha CeBepe MxXoro 
okeaHa TIYOHHHBIe BOL OOpasyloTCA B SHAYHTEbHO MeHBIICM KOJIHYCCTBE, 
yem Ha cepepe ATJaHTHKH, H OMyCKalOTCA OTHOCHTEIbHO He rsty60Ko. | 

BecbMa CyUIeCTBeHHY!0 pOJIb HrpaerT O10yKeT Tela H B TeX COMKHBIX MPO” 
weccax, KOTOPble XapaKTePHbI AIA TaBHbIX PHApOJOTMyecKux (poHTOB (KBa-' 
3HCTalHOHapHbIX KOHBepreHuHi). B oOlacTH pacioJIowKeHHs CyONOAPHbIX HU 


——~—-50==—-9 
ee “ome{ mms © —3 


Puc. 1. Tomosot 6roy2KeT Tenia MoBepxHocTH Muposoro okeaHa (B KKavi/cM’): 1 — momoxKU- 
T@IbHbIM, 2 — OTpHWaTeIbHbIM, 3 — HYeBOH 


NOJAPHbIX THApomorMyeckux cpaxToposw (puc. | u 2) OOHapyxuUBaeTCA pesKoe 
YMCHbIMeHHe MOJOKUTeMbHOrO O1oMKeTa Tella HIM yBeIMYeHHe OTPHLaTeJIbHOrO 
OroyxKeTa. TakKuM 06pa30M, ONyCKaHHe NOBEPXHOCTHIX BOL, CBASAHHOe C HaJIMYHeM 
30H KOHBepreHiui, oOycIoBIeHHOe AHHAaMMYeCKHMH MIpMunHaMy (cxowK enue 
BOI, NObeM YPOBHA M cosfalolleecd MPH STOM AHHAMMYeCKOe HalpsAKeHHe), 
yCHJIMBaeTCH 3a CYeT TePMHYeCKHX MpoleccoB (OxJiaxKeHHe Bo). Hanporus 
TOrO, B OGMACTH pacMOJIOKeHHA SKBATOPHAbHOrO HM TponWyeckHX THAposmoru- 
YeCKHX (POHTOB, AVIA KOTOPbIX XapakTepeH BbICOKHM NOJOMRUTeMbHbIN OOM KET 
Tella MOBePXHOCTH OKeaHa, TepMHYeCKHe Mpollecchl OcaGAIOT WHHaMUYecKHH 
asekT, KOTOPLIM NPHBOAMT K ONyCKaHHW 3]eCb MOBeEPXHOCTHHIX BO. Orcioxa 
NOHATHA MIpH4MHa TOPO, YTO.B 30He SKBATOPHAJIbHBIX MH TPOMMYeECKHX KOHBepreH- 
WMH He HaO/lOJaeTcA POPpMHPOBaHHA TIYOMHHbIX BOL. 

M3 cka3aHHoro CTaHOBUTCA ACHOM HEOOXOAMMOCTb HECKONbKO Gosee MOApo6- 
HOrO paCCMOTPeHHA pOJIM O10AxKeTa Tella MOBEPXHOCTH OKeaHa HM TeX Mpottec- 
COB, KOTOpPble pa3BUBaloTCA B OOMACTAX CYONOAAPHHIX HW MOAPHbIX TUAposorH- 
YeCKUX CPOHTOB. 

B 30He cyOnosaApHoro ruzpomorMyeckoro (pouTa, Pacnoslaratoulerocs B 10%K- 
HOM MlOJIyWapHu MpHMepHo Mexyy 35 u 40° 10. W., a B CeBepHOM Nosymapun 
Mexkyly 35 u 45—50° c. m1. (B O6acTu cxomyenua Ponpdctpuma c Jla6panopexum 
TeyeHuem H Kypocuo c Ofacuo), peskoe yMeHbUleHHe O10JxKeTa Tella nmpocue- 
*KMBaeTCA MOBCeMeCTHO. OcoGeHHO BeJIHKO OHO Ha ceBepe ArwaHTuyuecKoro u 
Tuxoro OkeaHoB, Te, K TOMY 2Ke, BeCbMa 3HAYHTeIbHa KOHBepreHIMA BOL. 
HeyqusuteibHO, YTO B TAKHX YCJIOBUAX 3eCb NPOMCXOANT ONycKaHue 3HauH- 
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Te/JIbHOM Maccbl NoBepxHocTu Boy. Ha wre ArtiauTuyeckoro u Muguiicxoro 
OKeaHOB NOHMKeHHe O10OxKeTa Tena Ooee 3HAYHTeIbHO, 4eM B THXOM OKeaHe. 
B mocieqHeM cJlyuae Mp Mpeo6saqaHun NoOMOXRKUTebHOrO G10A%KeTAa Tela OT- 
‘MewaeTCa erO YMeHbIMeHHe HM TOJbKO MeCTaMH OH CT@HOBHMTCA OTPHUaTeJIbHbIM. 
‘B ocraJibHbiIxX JByX OKeaHaX O10JxKeT Tela B 30He cyOaHTapKTM4ecKoroO 
ruApomormyeckoro *poutTa OTPUlaTeJIeH, B COOTBETCTBHH C YeM pOJIb TepMHYe- 
CKHX MpOlleccoB B ONYCKaHHH MOBepXHOCTHbIX BO, 3]eCb 3HAYHTeJIbHO OO/IbILle. 


Puc. 2. Pacnosoxenve KBa3HCTaUMOHapHbIX PHAposOrMuecKHXx cppoHToB (KOHBepreHuHit) B Mu- 
POBOM oKeaHe B JeTO (CHMOWHAA IHHHA) MU 3MMY (NYHKTHpHad JMHMA) CeBepHoro Nomymapua. 
J — 9kKBaTOpHabuBli, 2 — Tponuueckui, 3 —cy6nonapHbli, 4 — noapHblli 


Mmetoulveca MaTepHaJibl MO3BOJIAIOT COMOCTaBHTb G10J%KeT Telia TOJIbKO 
‘C IOXKHbIM MOJAPHbIM PHApPOJOrMyecKHM CPpOHTOM (aHTapKTHYeCKOH KOHBepreH- 
tHe), MpOxXOLAULMM MpHMepHO Bob 50° to. wt. B AtuaHTruyeckom 4 MuynicKom 
okeaHax 4 50—60° 1o. mw. B THxom oKeaue. B o6sacTu pacnouoxKeHuaA 3TOFO (PpoH- 
Ta OTMeY¥aeTCA OTPHUAaTeJIbHbI O10KeT Tela, WOCTHTaloulMi BbICOKUX 3HayeHHH. 
IIpu cna6oH QuHaMH4HOCTH NOMApHOTO TrHAposornMyuecKoro (poHuHTa OXxJiaxK- 
JeHve BOL, OOYCJOBJIEHHOe OTPHULaTeJIbHbIM O1ON2KETOM Tena, WOJKHO ABHTbCA 
TEM OCHOBHbIM (PaKTOPOM, KOTOPbIM cmocoOcTByeT OMycKaHHIo 3fecb 3HadH- 
TeJIbHOH MaCCbl MOBepXHOCTHBIX BOX. JO BbIABJIGHHA ITOH POM TepMHYeCKHX 
TIpolleccoB He Oblla NOHATHA MpHynHa (POPMHpOBaHHA SHAaYHTeJIbHOM MAaCCbI 
TJIyOMHHbIX BOB aHHOM palione. HegoctaTok aHHbIX He MO3BOJIAeT NPOH3- 

BECTH COOTBETCTBYIOULMH aHaJIH3 MO CeBepHOMY NOJIApHOMy THApoOsIOrHyecKOMy 
‘pouty. 

Ta 3aBHCHMOCTb, KOTOpy!O yaJlOCb yCTaHOBHTb Mexy TrHposornuecKHMu 
<PPOHTAMH H O102KeTOM Tella MOBEPXHOCTH OKeaHa, OObACHACTCA TEM, UTO H OL- 
HO WM Apyroe sABsJIeHHe CBA3aHO CO BCeH COBOKYNHOCTbIO rHApomerTeopouoruue- 
KHX YCJIOBHH. 

Onepupyx c JaHHbIMH rogoBoro O1ofxKeTa Tena noBepxHocta Muposoro 
OKeaHa, Mbl HMCCM BO3MOXKHOCTb YCTAHOBUTb MpeoOslayaromlee ero BO3eHCTBHE 
Ha ruposloruyeckve mpouecchl. OHaKO B TeyeHHe rosoBoro Nepvosa mpoucxo- 
JWT HeEKOTOPOe M3MeHeHHe CTeNeHH STOO BJIMAHMA, OOYCJIOBJIeHHOe M3MeHe- 
HHUAMM G610xKeTa Tella moBepxHocTH Muposoro okeaHa. B TeYyeHHe XOJIOJHO- 
TO BpeMeHH Tosa npeobmasaloT OTPHMAaTeMbHbIe 3HAYeHMA O1rofxKeTa Tella MoU- 
TH TIOBCeMeCTHO, HCK110Uad SKBATOPHAaJIbHYy1O 30HY H MpHexkallMe TpomuyeckHe 
mupotp. Tak, B 3HMy ceBepHoro MOJIylapvaA O10AxKeT Tela CTaHOBHTCA B 
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OCHOBHOM OTPHllaTeJIbHbIM K ceBepy oT 10—15° c. W., a B 3HMY 1O2%KHOFO Moy 
WapHaA MpHMepHo toxHee 10—20° to. m., MecTramu Jlaxe 5° io. wm. Ha ocrant 
HOM akBaTOpun O10AxKeT Tela, KaK paBUO, OblBaeT MOJMOXKUTCbHBIM. 

B coorsercTBHH C TaKHM W3MeHeHHeM O1022KeTAa Tela B TeYeHHe rofla HeCKOUIb 
KO MeHAeTCA H CTeNeHb PasBUTHA KOHBEKIMH, ONpesenAloulel cTpaTuduKkallur 
BO], BePXHHX CJIO€B OKeaHa HM MHTCHCHBHOCTb (OPMUPOBaHHA TIYOMHHBIX BOE 
Mace. B mpeflemax akBaTOpHH C MOJIOXKUTEHBIM O10JKeTOM Tema OyfeT yBe 
JIMYMBATbCA CTpaTH@uKalluA MOBEPXHOCTHHIX BO WM YMeHbIMaTbCA MHTCHCHB 
HOCTb MX ONycKkaHud B rayOuny. HanporTus, oTpullaTesbHb OrosaKer Temmé 
cmocoOcTByeT YBeJIMYeHHIO TOMOreHHOCTH NOBEPXHOCTHHIX BON, H UX OMyCKaHHtO 
MHTCHCHBHOCTb STOFO ABJICHHA OyZeT MOBbIMATHCA C POCTOM BeMUMHI OTPHIA 
TeJIbHOFO O10xKeTa Tela. 


VuctutyT okeasosoruu Iloctynuao 
AxkayemuH HayK CCCP 23 VI 1959 
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Torragp AKayemun nwayk CCCP 
1959. Tom 129, N 6 


LHATOJOLH A 


B. A. BPOACKMH 


AESOKCHPHBOHYKJIEMHOBASA KHCJIOTA 
WM AMEPHbBIE CTPYKTYPbI FAHIJIMO3HbIX KJIETOK CETUATKU 
B MPOWECCE CHHTE3A PHBOHYKJIEHHOBOM KUCJIOTHI 
B WHTOMJASME HW APE 


(IT pedcmaeneno axademuxom A. H. Bakyaesoim 27 VII 1959) 


@MusnosOrMyeckoe pas payKeHHe HEPBHBIX KJICTOK COMpPOBO*KMaeTcA yBeun- 
YeHHeM COJepKaHHA WHTOMAasMaTHyeCKOH PHOOHYKJIeHHOBOH KUcOTH (PHK) 
(7, 7). Oro yBemueHHe HaYHHaeTCH Yepe3 HEKOTOPOE BPeMA MOCJe Hauaua pas- 
[paxkeHUA, MpOHCXOMT MOCTeMeHHO H 3aBHCHT OT HHTeHCHBHOCTH UM Mposou- 
2KUTCIbHOCTH pasipaxenua (*). B raHriMo3HbIx KleTKaX CeTUaTKM U3MeHCHHAM 
wuTonsasMaTuyeckoh PHK npemmectsyer ycusenue cuHte3a PHK B azpe, 
rye STO BeLWECTBO COMepXKUTCA B OOJILUICM KOJIMUeCTBE, YEM B WUTOMNa3sMe (+). 
HM3MeHeHuA KOUIHUECTBa JE30KCHPHOOHYKJIeMHOBOL KuCOTHI (JIHK) B comaTuue- 
CKUX KJI€TKaX ONHCaHbl B CAMHHUHbIX paOoTax. B 9Tux pelKUX Cy4aax U3MeHe- 
Hua JLHK, BeposaTuo, cBa3aHbI CO CijBuraMH OOMeHa Oemka nu PHK. Ilostomy 
HepBHble KJICETKH, HU B YaCTHOCTH HeHpOHbI CeTYaTKH,— XOpOWMH OObeEKT JIA 
H3YYeCHHA BOSMOMKHbIX PYHKUMOHAIbHEIX HU3MeHeHuH JTHK. Leb Hacrosmen 
paOoTbl — W3y4HTb CTPyKTYPbI Apa TaHTvIMO3HbIX KJI€CTOK HW KOJIHYCCTBEHHBIC’ 
u3sMeHeHna JIHK npu cuntese PHK. 

IlocraHoBka OlbiTa TaKOBa Ke, KaK B Hallie mpemHiyuel padorte (*). JIsa- 
rymku (Rana temporaria) cozepxamucb 1 JeHb B TeMHOTe, MocTe “ero 4YaCTb 
*KMBOTHDIX YOUBaJIM WH UX CeTUATKY CPUKCHPOBaJIM KaK KOHTPOJIb, a APyrux NoL- 
BepraJIH BO3€HCTBHIO MeJIbKalollero CBeTOBOrO pa3paxuTelAa B TeyeHne 10, 
30, 60 u 120 mun. B 9TH cpoku mMpoBosusacb (UKCaluA MaTepHada B CMeCcH (op- 
MaJIMH — clMpT — ykcycHaa KucnoTa (3:1:0,3). Hua onpeyenenua Kown- 
yecTBa H sOKamusamuu JLHK npumensaacb peakuna Denbrena B MOJuHKa- 
yuu Croyaisa. Peakwua mpoposusacb Ha BCexX CpaBHHBaeMbIX Mpenapatax 
OJHOBpeMeHHO. WDoTosMeKTpuyecKoe (hoTOMeTpHpoOBaHHe Afep MpOH3sBOAMIOCb 
JIBYXBOJIHOBbIM MeTOZOM (A, = 495, A2 = 540 mp) (°) Ha 30H20B0M ILHTOCTIeKTpO- 
cboromerpe. Ommm6ka u3mepeHuii He mpeBbiuata + 5%. Konnuectso THK, 
CTpOro MPOMOPIHOHAIbHOe ONTHYCCKOM MIOTHOCTH KpaCHTeJIA, CBASHIBAIOMETO- 
ca c JIHK B pesysptate peaxuun Denbrena, u OObeMY Apa, OMpesesAOCb. 
Kak IIpOu3sBeeHHe 9TUX JBYX BeJIMUHH HM BbIPaKaslOCcb B YCOBHbIX CPaBHHMBIX 
equnnuax (°). UsyyeHue a ppiueK mpousBofMoch Ha cpesax, OKPaLlleHHbIxX 
TIMPOHHHOM HM METHJIOBbIM 3eJICHbIM, a TaK2Ke CBETJIBIM 3EJICHBIM NOCJe peakiun 
@enbrena (11a cboromerpupopanua JIHK nmpenapatpi He oKpaliMBasucy). 

PesybTaThl wsMepeHua KomMuecTBa JIHK cymmuposanpr na pre. |. 
Kak BuyHO 43 rucTorpamMb (puHc. 1), Aqpa raHrMO3HbIX KJIeETOK CeTUaTKH 
JATYWKH JeATCA mo cofepxaHuio B Hux JIHK wa Tpu rpynnp. Cpequee 
KomuyecTBo JIHK B orqesbHbrx rpymmax: 1235, 2230, 4000 eq.*, T. e. oTHOCHTCH 
WpuOmusuTeibHo, Kak 2:4: 8. Tak Kak B CMepMaTHax JIATYWIKH cpeyHee 
KomuuectBo JIH K oka3avlocb paBHbIM 590 ef., MO*KHO IpeANONarath, YTO cosepxKa- 


* Yuprpaduoneropan uMTodoTomerpua (A = 265 mu) sep spurpoumtos R. temporaria 
TosBoua onpexemuTb KouHuecTBo JIHK B aGcomorublx eqMHMuax. Jin ceTuaTKH OHO paBHO 
B cpeguem 5,5-10-1?r, 
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«ue JIHK B agqpax raHriMO3HbIX KJIETOK CeTHaTKH, Kak H B Apyrux oon 
(7), CBaA3aHO C uMcOM xpomocom. Torga nepBax rpynna azep, cOnep Kali 
CPaBHUTe/IbHO C FalJIOHAHbIMH CMepMaTHAaMH B Ba pasa OoIbUIee KOHYECTR( 
JIHK, umeer qunsongupie (2 n), BTOpaa rpymna TeTparJlOHAHbIe (4 n), ‘Tperbs 
oxTonmonguple (8 n) anpa. Agpa rpynmer 2 n coctapasrot 71 %,4n 26%, 8 tt 
3% or BCero UNCua H3MEPCHHEIX ALCP ranrMOSHBIX KseTOK (102 sgpa). Koanue’ 
crso JIHK B aypax raHrsMO3HbIX KJeTOK KOppedupyeT C pasMepaMH Apa’ 
Pasmep saqep rpynnpr 4 n Sompue 2 n npHOMMsUTeIbHO B ABa pasa, AApAa 8 f 
‘KpymuHee 4 71. | 

nee UHTCHCHBHOM CBeTOBOM pa3paxxeHuu (2 yaca) Komuyectso PHK P 
WMTOMIa3Me HM ANpe PaHrMO3HEIX KJICETOK BO3PaCcTaeT MPHOMMSHTeIbHO B ABE 
pa3a CpaBHUTeJIbHO C YPpOBHEN 
PHK sB ceruyaTKe JIAryuleK, CO: 
Jlep2xKaBIIMXcaA B TeMHOTe. CpedHeé 
KouMyecTBo JIHK B 9TO BpeMa HF 
Apyrue cpoKu nocsie HayaJia pa3! 
jipaxKeHusA ocTaeTCA O6e3 H3MeHe- 
Huu. He MeHsaroTca cpeqHHe Bene 
quHb copepxkaHua JIHK u B kax- 
jou rpynne sazep: | 
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Puc 1. Puctorpamma cogepxanua JIHK B aqpax | 
TaHIVIHMO3HBIX KwleTOK. IlyHKTHpoM oOo3HaueHbI SOTO MOATBepxAaeT MWMeromlueca 


CpeHHe BeJIHUMHbI MO. rpyniaM JAHHBIE O CTaOHJIbHOCTH KOJINUe- 
cTBeHHoro cocTaBpa JIHK B pa3e 
JIMYHBIX, B TOM unMCIe MW HepBHbIx (°), TKaHAX. CpeqHHe KOIMYUeCTBa 
JIHK B uccieqoBaHHbIX ApaxX HaxOJATCH B 3AKOHOMePHOM OTHOLICHHH 
1 (cnepmatugpi): 2:4: 8. OqHako B mpefsetax m060H rpynnbt azep (puc. 1) 
HaGrofsaeTcA onpesesieHHad BapuaOusbHOCTb B cogepxKaHHH JIHK. Jina 
atep 2 n u 4 M MaKCHMaJIbHbIe OTKJOHeEHHA OT cpegHero + 30%, xoTa 
60% sagzep meppow rpynnpr u 90% sBrTopok BapbupyloT B mpeqenax 
+ 15%. PaccmaTpuBaa BapvallMoHHbe KpuBble cozepxanua JIHK B pasanu- 
HbIX TKaHAX, KOTOPbIe MpHBeeHbI B paOoTaX MHOFHX aBTOpoB (uanp., (°, %)), 
MOXKHO YOeCQHTbCA, UTO BAapHaONJIbHOCTb B Mpesemax -- 15—30% BcTpeuyaetca 
B OOJIbIIMHCTBE Cy¥aeB. OTCIOJa MOXKHO CleaTb BLIBOA, YTO NpaBHio Byapena 
HM Beuyzpemn (1°) 0 mocrosuctBe KouuuectBa JIHK B ksleTOUHBIX Apax u3 TKa- 
Hel 2KMBOTHBIX OJHOFO BHJa, KOTOPOe OblIO BNOCMEACTBHH MOLTBEPKTeHO MHO- 
TMMM aBTOPaMH, ABJIACTCA OTHOCHTeCJIbHOM (CTaTHCTHYCCKON) 3AKOHOMEPHOCTbWO. 
Hexoroppie HeOOuIbLIMe OTKJIOHEHHA OT CPeAHUX BeIHUHH HaGOwOJaloTcA B OOUIb- 
IIMHCTBe HCCJIeEQOBaHHbIX KJIeTOK. BepoxTHO, 3TH OTKJOHEHHA OOBACHAIOTCA 
Pa3MUHBIM PUSMOMOrMYeCKHM COCTOAHHEM Aep HW TlaBHBIM OO6pasoM ycuio- 
BHAMM CHHTe3a M OOMeHa OeKa H PHK. Unorga cbusuonorua aapa usmensetca 
CTOJIb P€3KO, UTO MPOMCXOAUT 3HAUHTebHDI CUBHT B cofmepxKaHuN JIHK (ant. 
cM. (*')). OqHako oOlad 3aKOHOMepHOCcTb —OTHOCHTeCAbHAA CTa- 
OuAbUOCTB COkepxauHuUsa JIHK — uecomnenno cymectsyer. 

Takum OOpa30M, B MOCTaBJICHHOM OMbITe HaGwIOJaOCcb OTHOCHTebHOe MO- 
CTOAHCTBO KOMHYecTBa JLHK nmpu unTeHcuBHoM cuHTese PHK. Ognaxo B Teue- 
HHE STOFO MPOWecca MOXHO ObIIO OTMETHTb CYIICCTBEHHbIC H3MCHEHHA B JOKaJIn- 
Salli HW KOJIMYeCTBE AXEPHbIX CTPyKTyp, comepxamux THK u PHK. 

B cocrosHuM OTHOCHTeEbHOFO MOKOM (ceTUaTKa B TEMHOTe) Apa OoubINMH- 
‘CTBa TaHrIMO3SHbIX KJI€ETOK COfepxKaT OHO, Ooratoe PHK, aqppmmKo, oxpy2Kex- 
HO€ HECKOJIBKHMH HeOOJbIIMMH PIbIOKAMH WIM CIJIOWIHbIM TOHKUM CJI0eM MepH- 
HykseonapHon THK. Octatbnaa JTHK pacnpejenena B Buge MeKUX 3epeH H 
ACHO BUHbIX B OOJIbIIMHCTBe Ap KPYMHbIX OKPYIVIbIX Teel, Taroulux HHTeH- 
CHBHY!O peaki{vio MeIbreHa — XPOMOLeHTPoB, HJM KapuocoM. O6nrmaHo xpomo- 
weHTpop 1—2. Kak uspecruo (1'), xpoMoueHTpbl — JepuBaTHI XpomMocom, a m0 
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YHKUMH aHaNOrvuHbl HYKJeOApHOMy xpomaTuny. Ilocmequee nosTBepxsaeTcA 
MW WJIA Aep PaHrMOSHbIX KJICETOK. 

) Uepes ompegeiennoe Bpemsa moce Hayayla cBeTOBOrO pasApaxKeHuad mpouc- 
XOJMT yBeMueHHe KoHYecTBa PHK B HelipoHax. OHOBpeMeHHO HIM HECKOJIb- 


|KO paHblle BOSpacTaeT uuCIO AL- 
|ppimeKk. Slqppmku Jematca Ha 2 ey aren oul 

|u 4. Hepegko MoxKHO BueTb paB- 

| HbIe CTaqHH NOUKOBAHHA AZpbiueK 

\(puc. 2). Orgenupuimeca oT HUX 


KPYrble Teibla OKPalllMBaloT- Te 

A IMMPOHHHOM, HHTeEHCHBHO NOrvio- 

WlaioT YyJIbTpaduoneTosrie yun : 

¢€ qununoh Bonnet 265 mp u Laror “ 

OTPHWaTeJIbHy!IO peakiuio DMewb- 

TeHa, T. €. OHH coyzepxar PHK, .° 

KaK HW MaTepHHCKOe SAJPBIIKO. 

B 9TOM AJPbIINKOBbIe MOUKH cy- 

LECTBEHHO OTMYAaIOTCA OT cchep yi | on ae | 
(?) —oxcudustbupix (6e1KOBEIX ?) 

‘Teslell, TakxKe MpPOHCXOAULMX OT Puc. 2. Jlenenue uv nouKopanne aApbuek (uepes 2 
: ANPbIaKa. MoxxHo peAnoaraTh, yaca MOC 1e BOSCHCTBUA CBeETOBOrFO pasqpaxuTems). 
-uTO OTIENMBIIMECA MOUKH, Tak 2Ke PucopaJbublit ae en amoxp. 90 x 1,30; 
KaK WU APbIIKH, ABJIAIOTCH WeH- 8 * 

Tpamu cuutesa PHK B agpe. Boicokad MaOuJIbHOcTh sagppuuKoBoH PHK xo- 
-pouto u3BectHa. MutrencuBHomy cvuHTesy PHK B kuleTKe, Kak MpaBuo, mpeque- 
CTBYeT YBeIHYeHHe pa3MepoB JIM YMCA AppmuueK (1%). 

CylllecTByeT MHE€HHe, TO UHCJIO AJPbILUeK B Ape COOTBETCTBYeT XPOMOCOM- 
“Homy Ha6opy (7%): B WHNOHAHEIX ApaxX HaXOQUTCA MaKCHMaJIbHO 2 AJppIUKa, 
B TeTpanwouqHBIX 44 T. 2. B HawieM ONbITe TaKaA KAPTHHA JCHCTBUTeIbHO Ha- 
Omoalacb, HOTOMbKO Ha OJHOH U3 BCeX HCCeROBaHHbIX CTaquH — 2 vaca cBe- 
TOBOrO pa3—paxKenna. Ha ston 
cTalMu, Kora B AApe UW WLATO- 
Tla3Me MpOWCXOJUT HHTCHCHB- 
Hb cuHTes PHK, 67% sazep 
comepxatT 1—2 syppmuKka (Kak 
ObIIO CKa3aHO HWKe, WHNCIO2 n 
Ajlep, OMpeJeIeHHBIX MO KOJH- 
yectBy JLHK, npu6au3sutenbHo 
Takoe xe, 71%), 30% coyep- 
: *KaT 3—4 (4 n anep 26%) u 
Puc. 3. ApblukKH, NepHHykieomApHbId XpOMaTHH HU 3% sep cojepxat Oomee 4 


XPOMOWEHTpbI IpH cuHTese PHK B saqpe w WMTONMNIAa3- . 
Me (O6bxaCcHeHHe B TeKCTE) Anppuuek (8 n afep Takxe 3%). 


OjiwaKko B AMpax LTaHrJiMO3HbIxX 
KJIETOK JIATYWeCK, HAXOQMBUIMXCA B TeMHOTe, COOTHOUIeHHe AJpbIlleK Cco- 
BepiwenHo uHoe. Ha sto craquu 1—2 AJpbIliKka CoxepxKUTCA B 87% saqep u 
TombKo 13% umeroT 3—4 aappuuka. M3menenne uNClla AAPbIMIeK MPH CHHTe3ax 
MPOHCXOMUT BO MHOTHX TKAHAX. BepOATHO, COOTBETCTBHE MexKY YHCIOM AJpbI- 
UIeK HM XPOMOCOM CBOMCTBEHHO TOJbKO HEKOTOPHIM U3HOJOrHYeCKHM COCTOS- 
HUAM sAjpa. 

Unorga MoxKHO O6bluIO BUJeTh Mepexol ANppueK B WuTONMasmy. Ha Apyrux 
OObeKTaX, HW B UaCTHOCTH B HePpBHBIX KJleTKax (14, 1°), Mepexo AAppilleK MIM OT- 
JIe@MUBIIMXCA OT HUX CTPYKTYP B WHTOMMAasMy TakxKe HaOJOAasca. OLHaKO 9ule- 
MeHTapHbIM pacueT MOKa3bIBaeT, YTO STOT MpoOlecc BPA MM MMeeT OTHOLIeHHe 
K ToBbIeNMIO coxepxaHua PHK B untomnviasme (*). 

Ypenuuenvio uncla AMpbllleK COMyTCTByeT YTOMMEHHe HYKJIeOApHOrO 
xpoMaTHHa. XPOMOLeHTPbI MpuOMMxKaIOTCA K AAPbILIKY, BOKPyr KOTOpPOrO CoOs- 
Jlaerca 30Ha, Jatollad HHTeHCHBHyIo peakiimio Desprena. Ha6smoyjaroTca pa3- 
JMUHBIC MPOMeXKYTOUHbIE MOKAY KpaltHHMM COCTOAHHAMM KaPTHHHI, MpHyem 
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BCe OHM MOryT ObITb OTMCYCHDI Ha JOOOH cTayuu ompita (TemHoTa, cBeT). M3me 
HeHUA SAepHEIX CTpyKTyp B mpouecce cuntesa PHK cxematuyecku us00pa 
XKCHbI Ha pic. 3. TO uTO H3MCHEHHA ULYT HMCHHO B TOM HallpaBJIeHHH, Kak ONK 
CaHO, BHJHO U3 TOrO, YTO B KOHTpOse (TeMHOTa) NpeoOMaaeT IpOcTpaHcTBeH 
HOe pa3jesleHHe CHCTeEMbI AJPbILIKO-XPOMOLeHTP, a HYKJICOAPHbIM XPOMAaTHI 
ca60 pasBUT; IIpH HHTeHCMBHOM CuHTese (cBeT) HaOsOaeTCA KOHTAKT CTPyK 
TYp B OOJIbINMHCTBE Aep. 

Mauio BeposTHO, 4¥TOOLI B Mpomecce oO6pazsoBaHua PHK u OeuKa clyyavHpM 
ObIIO COIMKEHHE Pa3JIMUHbIX CTPYKTyp Apa — Applliika H XPOMOLMCHTPOB } 
HalleM OIbITe; AJ[PbIIMKa, XPOMOIL€HTPOB H XPOMOCOM B Apyrux uCceqOBaHHA} 
(14). He cayyaino u pasBuTHe HYKNeoApHOrO xpoMaTHHa. Bp JM HeT pH 
YHHHOM CBA3H B MOCTOAHHOM COOTHOMICHHH MeXKLY KOJIMUCCTBOM PIbIOOK THTPOH 
qa (cosepxamero PHK B BbICOKOH KOHICHTPallHH) MH pasMepaMH AJ PbILlkKe 
(®, 16) ua cofepxKanvem WuTONasMaTuyeckoh PHK u uncom azppnuex. IIpa 
MBIM OTBbITOM ObIvIO NOKa3aHO (°), UTO KOPpeATHBHBIe OTHOIMeHHA Mexay Hk 
u PHK Heo6xogumpl Jin Takoro mpomecca, Kak MHTO3. CrpyKTYpbI WHTOMMAasME 
M spa, necymujue Kak JlaOumbuy1o PHK, Tak u OTHOCHTeIbHO CTaOWJIbHYK 
JIHK, B3aumojelicTByloT H€H3BeCTHbIM TOKa CMmOcOOOM B CHHTe3aX KJIETOUHBID 
BeILECTB. 


Muctutyt Mopdonornu xuBOTHBIX uM. A. H. CeBepiosa Tlocrynu1o0 
Axayemuu HayK CCCP 27 VII 1959: 


UWHMTHPOBAHHAS JIATEPATYPA 


1H. Hydén, Acta physiol. Scand., 6; suppl..17 (1943). 2S. Brattg am 
Exp. Cell. Res., 2, 4, 693 (1951). *®B. A. Bpoacxua, H. B. Heuaesa, JAH 
123, 4, 756 (1958). 4B. A. Bpogzexuii, WAH, 130, Ne 1 (1960). 5 J.C. Arp 
ckuH, B. XH. BpogacKkunt u gp., Luronorua (B meyatu). §© B. A. Bpogaekuk 
OmbIT KOJIMUCCTBEHHOTO UWHTOXHMMYeCKOTO HCCeOBAaHHA HYKJICHHOBLIX KHCIOT B HepBHBI’ 
KeTKax, Jjucceptauna, M., 1956. * H. Swift, Texas Repts. Biol. and Med. 2, 4, 75. 
(1953). § M. Alfert, Exp. Cell. Res., suppl. 6, 227 (1958). ® H. Firket,S. Chéy 
remont-Comhaire, M. Chévremont, Nature, 176, 4492, 1075 (1955) 
10 A. Boivin, Re Vendrely, C.. Vendre ly, CG RR: 226; lost ae 
uu B. B. Kexposcxkui, LUntronorua G6enkopbix CHHTe30B B %XKUBOTHOM KueTKe 
Hsy. AH CCCP, 1959. ™K.C. Boroaxspaeuckuid, COopx. nayaH. pad. Puck 
Meg. uucT., 3, 71 (1954). 4G Fankhauser, R. Humphrey, Proc. Nat. Acad 
Sci., 29, 344 (1943), %4E. A. Ba6ypuua, Tp. Uncr. mop. xus. AH CCCP, 3, 11 
(1950). 19 JI. B. Jlepuncon, JAH, 83, Ne 5, 745 (1952). 18°C. Vogt, O. Vogt 
Biol. Zbl., 65, 1(3), 61 (1946). 
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Jloxkzanp Akagqemun nayr CCCP 
1959. Tom 129, Ne 6 


THCTOJIOVH A 


A. Ji. MOJIEHOB 


MPEONTHKO-THNO®H3APHAA FOMOPH-IOJIO)KATEJIBHAA 
HEMPOCEKPETOPHAS CHCTEMA CA3AHA WH KAPIIA 


(II pedcmasacno axademuxom H. H. Anuuxosoim 8 VII 1959) 


B nocmeqHux Hallux oOoOulawlulux craTbax (°, *) MbIl yxKe MpHBOAMIN OT- 
TebHbIe OOUIHe JaHHbIe COOCTBCHHBIX HaGmOJeHUH, Kacatolluxca romopu-mo- 
JIOKUTEIbHOH cekpelluu MpeonTuyeckoro sypa (Nucleus praeopticus) y ca3aHa, 
Kapna u Jieula. Hecmorps ua To, 4To 3TOMy BUY HelipoceKpellun y KOCTHCTHIX 


“\MIOCBALLeH PA chelHaIbHbIX ucceqoBaHuH (19-13, 15, 1%) ver cunraem weue- 
cooOpasHbIM OCTaHOBHTbCH Ha HEKOTOPHIX JeTasAX, KOTOPHIe, PaclIMpAIoT 


mipeAcTaBsieHuA OO STOM HHTepecHOM UH elle JasIeKOM OT OKOHYATeIbHOFO pa3- 
pelleHuaA ABJICHHH. 

MarepwaJioM JIA HacTOAUlero UcCCeOBaHHA CyKUIN NOMOBOspembIe (3— 
5 jer) u Hemomo0Bo3pempie (1—1,5 roga) oco6u ca3aHa, NOHMaHHbIe B JesbTe 
Bourn B Nepvoy alipesib — OKTAOPb, a Take NOMOBOspesble OcoOu rHOpHAOB 
Kapll X Ca3aH HM HENOJIOBO3PeIbIe KaPIIbl, MOJIYYeCHHbIe B IKCIeCPHMeHTAaJIbHOM 
ppiOxose Ponta B nepvox AHBapb — mapt *. Mosr u runodus dbuKcupoBasucb 
IIpeCHMyllecTBeHHO B KuAKocTu Byaua, a B pave caryyaes B 96° cnupte, 1O—12% 
dopMasMHe u 2%XuAKocTH APA c nocamefxyioulMM cepeOpenuem no TompyKn — 
Tettuexa. Lennouqun-napadunosple cpe3bi Tomo B SO—7 p oKpallluBaucb 
B OCHOBHOM HeCKOJIbKO YIPOWeHHOH HaMM Me€TORUKOM XPOMOBO-KBaCIOBbIM 
TreMaTOKCHJIMHOM — KMCJIbIM (yKcHHOM no Tomopu (°) nu napambyerut-pyKcu- 
Hom m0 Tomopu — Ta6y (7?) c JoKpackolt a3aHom no Tetizenrattuy. Ina BblaB- 
JIGHHA MOMMCaXapHAOB UCMOb30BaNacb peakuua Xoukuca (PAS), a Ha *Kupbl 
WM JIMMOWAbl — oKpacka cyjaHom III. 

B pa6orax (!~*) paccmatpuBanacb Mopdbonorua uM ToMOrpadua HeiipoHOB 
mpeontuyeckoro Apa y ca3aHa UW Kapma, mpuyemM omucaHO Ba THNMa CeKpeTop- 
HbIX BKJIOUCHHH: ONTHYeECKH NyCcTHIe BAKYONM U romyOple MpH OKpacKe a3aHOM 
no leafenratuy rpanyupt. [lepppii Tun BKO“eHHH BCTpeuaeTCA OYeHb peKO. 

Kak oKa3aJIM Hallid HOBbIe HaOsIOJeHHA, rpaHyJIbl, OY€Hb cma6o OKpallMn- 
BalOllMeCA AHMMHOBOM CHHbIO, IpeKpacHO BbIABJIAIOTCH XPOMOBbIM TEMaTOKCH- 
JMHOM WIM Mapambyeruy-pyxcuHom mo Tomopu. Ilostomy ecrecrBeHHo, 4TO 
PaHbille MbI He MOrIM eTaIbHO MCCICMOBaTb XapakTep Ce€KPeTOPHIX Mmpollec- 
COB B IIpeOnTHYecKOM Ape y 3THX BUOB pHIO. IIpeonruyecKoe Apo y casaHa 
M Kapila, B OTMMUME OT STOTO AAPa Y HEKOTOPHIX BUAOB KOCTHCTHIX (HaMpuMep, 
neut) (°, 7), xapakTepH3yeTCA UCKJNOUMTEIbHO THMHYHOH TOMOPH-NOJIOKUTEMb- 
HoH cexpelluel. Tomopu-nosoxuTesbuble rpaHys (IIIT), pasmepamu or Je- 
CATHIX Wome Jo 1,5 w, o6pasyiorcs B OOmacTH CKOMMeHHH KPyMNHbIX rviblOoK 
BeulectBa Huccaa, pacnosiox%KeHHbIX mo Mepudepun wWuTonmasmpr (puc. 2 6) 
MW M10 Mepe HakKOMJIeCHHA KOHICHTPUPYIOTCA B ee MePHHyKJeapHOl 30He, a 3aTeM 
pacmpocrpanatorcs B oTpocrku. IIpu stom B mpouecce oOpasopanua ITT onu, 
BHJMMO, JWIMTeIbHOe BPEMA COXPAHAIOT MePHHyKJIeapHoe MOJIOKeHHe, TAK Kak 
OUCHb YaCTO HaGlOMalOTCA XAPaKTePHble MACCHBHbIC, OUCHb YIJIOTHEHHbIe CKOII- 
JICHUA PpaHywJI B HeMmocpeACTBeEHHOM KOHTaKTe c Apom (puc. 2 6). Takxe Hesb- 
3A VCKJNOUNTb BO3MOXKHOCTS OOpasopanua ITIL u B camo nepuHyKeapHoH 06- 


* Tlomb3ylocb cayuaeM BbIpasuTb raty6oKyio GmarogqapHocTtb B. C. Kupnuunukosy u 
J1.M. Hyccen6aymy 3a noMoulb, HeEOOXOAMMy!0 JIA NpOBeAeHUA MCCAeCLOBAHHM B SHMHMH Nepuod. 
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yjlaCTH UMTOMIa3Mb, KOTOpad, Kak 3BeECTHO, y CeKPeTOPHEIX HeHPOHOB 
XapakTepH3yeTCA NOBbIWeHHOH Oas0dusuel. CexpeTopHbie I[pOlleccbl Ha- } 
6m1OMalorcA KaK B CaMbIX MeIKMX, TaK M B THraHTCKHX HePBHbIX KJICT- | 
Kax. B xkserkax, nepenomHenHpix ITI, noura nomHocTbio wcuesaloT pac- | 
NojoxKeHHEIe m0 Mepudepnu rviblOKu BeulecTBa Huccaa, a Take 3HAa4HTCJIb- 
HO W3MeHAeTCA Mopdboorua sZepHoro arlmapata. OOnl4HO OKpyrsbie HIE 
OBaIbHbIe Apa, HMelOulMe He3HaYMTeJIbHbIC 
yryOuleHHA, Tpeppallaorca B Apa C yIJIOBaTbI- 
MU CHJIbHO H3Pe3aHHbIMA KPaxAMH, C OYeHb Oosb- 
IUMM KOJIMUeCTBOM vIbIOOK XPOMaATHHa, KOTO- 
pple B pAye clyyaeB Tak OM3KO MpuseratoT Apyr 
K Iipyry, 4TO co3flaeTcA BievaTeHve MMKHOTHUEC- 
CKHX sflep, HO C  OTUYeTJIHBO BbIpaKeHHbIMH 
OKPYTvIbIMM, HHOTa HeNpaBHJIbHOK @opMbl Kpyn- 
HbIMH AppuliKkamu (8,5 X 5,5 p). B page cyuaeB 
B OTJCIbHBIX KJeTKaX HaOml0qaeTcA yBeIMYeHHe 
KOJIMYeCTBA OTHOCHTeEIbHO MeCJIKHX Appilllek 
(qo 8). Oru xapaktepHble usMeHeHHA OasoduJib- 
Horo sBeulectBa Huccia wu aAXpa B mpollecce o6- 
pasopanua ITIL nogzrpepxqaior Halim uM JMTepa- 
TypHble Manupie (%, *4) 0 pomH HYKJICHHOBBIX KHCJIOT 
Puc. 1. Cxewa pacnperenenna | © CHHTESE HelipocekpeTa. OTH JaHHBble, a TaKxKe 
rOMOpH-NooxKuTenbHOTO Hell- OTCYTCTBHE ITI B npenapatax npu cnupToBoH 
pocekpeta  mpeontuueckoro @UKCaMH M UX OKpalluMBaemocTb cyJaHom III | 
ailpa B Trunodjuse ca3aHa H [fOBOPAT B NOJIb3y HX JIMNONPOTeMHOBOH MpHpo- 
Kapna. Menkue TouKH — ro- H 

MOpH-nodoxurenbaEe Hepps OP eb COrIaCHTbCAH C MHEHWeM psa aB- 
HbIe BOOKHa KOpHeli Helipo- topos (74, 15) o Hamuunu B coctape TTIT noan- 
rumodusa WH TOHKHe Tepmu- CaXapHJOB, TaK KaK, INO HalwHM JaHHbIM, 93TH 


HaJbHble BeTOUKH; KpyNuble [paHyJIbl, TaK %Ke KaK MH y OceTpoBbix (’), PAS- 
TOUKK — runepTpocbupoBaxHble 


Lin, 


okoHYaHHa (Tea Teppunra), O1PHUATEVIBHEI. 

T. cin — cepupiii 6yrop; OcHopHbim nytem BpiBesenua ITIL us tena 
P.a.—nepequaa noma; T.z.— KJICTKH SABJIAIOTCA AKCOHbI. OfHakO HHOra Ha- 
MepexoaHad 30na; P. in—  Os0alOTCA KaPTHHbl PaCMpocrpaHeHUA pany B 


IpoMe. 
Bea Ee ReuaputTpi. Tak, HanomHenupie ITT jexnaputi 


eJIMHHYHBIX MeIKMX HW CpeMHHX OnNNOAPHBIX 

HeEPBHBIX KJICTOK, PaCMOJIOXKeHHbIX BOMH3H, a HHOTJa MaKe B cocTaBe 93MNeH- 
JMMbI, BbICTHalolleH mpeonTuyecky!o OyxTy, NOAXOAAT K CaMOMY KpalO 9STHX 
nomocteH. Myorga Ha KOHIe JeHAPUTOB HaOOMaloTCA KaNJIeBuHbIe OOpa3so0Ba- 
HHA, BJalolulMeca B CaMy MowocTb (puc. 2 a). OTH WaHHble NOATBepKawT MHEHHe 
paqa apropos (", 74, '®) o Bo3sMox%xXHOCTH BbIBeMeHHA Hepocekpeta u3 JeHdpu- 
TOB B nowocTb II] xXenyfouKka u ero OyxTbI, HeNnocpeACTBeHHO B OOIaCTb pacno- 
JIOWKeHHA CaMOrO MpeonTHYecKOrO ALpa (HeHpOHaNbHaA THAPSHWedalOkpHHUA). 
B axcouax (d = 0,5—5 p), dopmMupyloulux npeonTuko-runodu3sapHble Tpak- 
Th, NIpOXOAALMe B POCTpasbHOH cTeHKe ceporo Oyrpa, IIIT B ocHoBHoM pacno- 


Puc. 2. Hepsubie KneTkH MpeonTHuecKoro Apa ca3aHa MH Kaplla. a— JeHApUT, coxepxKauinit 
TTIT; npoxoga uepe3 co smenQuMbl, OH NOAXOZHT K NOMOCTH MpeonTHyecKOH 6yxTHI; 06.90; 
ok. 7 X. 6— B HeKOTOpbIX KeTKaxX ckonnenHA TTIT pacnonomenbi B nepHtbepuyeckol 30He 
UuToMIa3smbl; 06. 90, ok. 5 X . @— XapakTepHoe NepHHyKMeapHoe pacnonowenHe ITIL; 
06. 90, ox. 5 x . Hapanbnerng-pbykcuH ++ a3aH no Tejenraliny 
Puc. 3. Punocu3p pas mH4HbIX Ca3aHOB. @ — TEPMHHAJbHbIe BETOUKH Cpe SNHTeIMAJIbHbIX Su1e- 
MECHTOB MpoMexKYyTOUHOH Bon; 06. 90, ok. 7 X . 6 — KopeHb HeHporuncdu3a B MpoMexyTOUHON 
Hole; KOHTAKT TOMOPHMOJOKHTEIbHBIX HEPBHBIX BOJIOKOH C SHAOTEMHEM CHHYCOMAHOTO 
Kanluuapa, 06. 90, ok. 5 X. 6— runeptTpoupoBanHoe oKoNYaHHe (Teno TeppHura) B MpoKcH- 
MaJIbHOH 4acTH raaBHOro KopHsa Helporunodusa; 06.90, ox. 5x. @— TaK Ha3bIBaeMoe OCTaTOU- 
Hoe Tenc Teppuura B KopHe Heliporunodu3a B MpOKCHMaIbHOM YacTH NepeXOLHOM 30KbI; 06, 
90, ok. 5 X. XpoMopBblH reMaTOKcHIMH + KHCAbIM dykKcHH 
Puc. 4. [pa pa3m4nbix COCTOAHAA HefpOHOB MpeontHuccKCrO AApa y NONOBOSPeNbIX CaSaHOB? 
a— Mai (mepHog Hepecta), MHoro NeperpyxenHbIx ITT Keck; XpCMoBbIit remaTOKCHUH +> 
+ Kucbili (byKcuH. 6 — ceHTAOpb, MHOrHe KeTKH HOO cosep2xKaT Ma@s0, KOC BOBCe JHILCHB 
PW; mapanpyerug-ykcuu + a3an no Teligenraliny. O6 90, ox. 5 x 
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O2%KeHbI Ha epudepuu aKcona3mpl. Ilo xoy HepBHbIX BOJIOKOH HaGsmORawTCH 
KaPaKTepHble OBaJIbHOM WIM BepeTeHOBHAHOM (OpMbI pacliMpeHnA uM B3Ly— 
Hs (ot | X 2n0 35 X 13), nepenonHeHHBe ITIL. Hepsuie BonoKHa, nmerw- 
{Me HeECKOJIbKO TaKHX PacCUIMpeHHH, HaNOMMHAWT WenouKy GOyc. Han6onee: 
KPYNHbIC PacllM“peHHA PacnOJIOXKeHb! TaBHbIM OOPa30M B JMCTabHbIX OTJe-- 
aX TpakTa, T. €. B KOPHAX Helipornnodusa. 
! Tomopu-novlOxUTeIbHbIe HEPBHbIe BOJOKHa OOpasyloT Ba BuJa HePBHBIX. 
KOHYaHHH: |) TOHKMe TepMHHaIbHbIe BeTOUKN HM 2) runeprpodbupoBaHHbe Tep- 
MMHaJIbHbIe pactuMpenusa (rena Teppuura). TepMunasibHbIe BeTOuKH MpecTaB- 
fiat0T coOol ToHKue (d = 0,5—I1 pw) cna6o BeTBALHeCH BOJIOKOHHa, pacnooxKeH-- 
ble MeKAy OTJebHbIMH XKENE3HCTLIMH SMMTeMAJIbHLIMA KJI€TKAMH, MpHyeM. 
a MeCcTe KOHTAKTA C NOCJIeQHHMH OOpa3yloTcA HeOovibuuMe (Zo 8 X 5 pw), Hano- 
MMHalolllMe BAPHKOSHbIe, paclunpeHun, HanowHeHHble ITIL. Tepmunasmbupie Be- 
(WOUKH OepyT CBOe HayasIO OT O€3MAKOTHbIX FOMOPH-NOJOMKUTEbHbIX HEPBHbIX 
BOJIOKOH, NPOXOMAWIMX B KOPHAX HeHporunodu3a. Takoro Tuna HepBHbIe OKOH— 
WaHHA XapaKkTePHbI TIaBHbIM OOpa3som JWIA NpoMexyTOUHOH Jou (puc. 3 a),. 
iHO OHH HaOs0Marorcs Take B MepexOJHOH 30HE H UMCKJIOUHTEIbHO pelKH B. 
imepewHeH ovie. 
_ TuneprpodupopaHuple TepMuHaJIbHbIe PaCWIMPeHUA WIM B3LyTUA ABIAIOTCA 
enamu Teppnura, Mopomorna KOTOpPbIX NOApOOHO onMcaHa Hamu y OceTpo- 
BEIX (8). Y ca3aHa H Kapila 3TH OKOHYAHHA MMeIT pasJIMUHbIe, HHOra ruraHT- 
ckve pa3zmeppi (55 x 35), MB UX Helipomma3sme TakKe passMyaloTCA Be 30- 
‘Hbl — WeHTpaJibHasa u nepudepuueckas, Cofepxalllan Yallle Bcero HaMOovbUIee 
kosnuectso TTI (puc. 3 6). Konuyecrno PMI B stux Tenax Bapbupyer oT 6oub- 
WMxX Macc JO HX NOJHOTO OTCYTCTBUA, B MOCJIeAHEM CJIyYae MbI HMeeM esIO CO 
CTPyKTypaMu, Ha3BaHHbIMH HAMM «KOCTaTOUHBIMH» Tenamu Teppuura (puc. 3 2). 
OToro THMa HEPBHbIC OKOHYAHHA PaCNOJIOXKeHbI PiaBHbIM OOPa3s0M B MpoKcu- 
‘MaJIbHbIX OTelaX CpeHHX H KPyNHbIX KOPpHeH HeHporunodu3a, NPOHM3bIBalo- 
TUX pa3IMuHbIe JOH, MPHYeM OYCHb YaCTO OHM JE@KAT B HEeMocpelcTBeHHOK 
OM30CTH OT CHHYCOMAHDIX KaNHJJIAPOB. CelyeT OTMETHTb, YTO TOMOPH-NOJOKU- 
T@JIbHbI€ BOJIOKHA, NPOXOAlMe B KOPHAX CpeHero KasMOpa, HCKIOUNTeIbHO 
B NpOMexXyTOUHOH Woe, KOHWCHTPUPYIOTCA OKOJIO CHHYCOMAHEIX KalWJJIAPOB, 
BCTYNaA B TeCHbI KOHTAKT CBOHMH paclWHPpeHHAMHM HemMOcpefCTBeHHO C UX 
aHoTeuem (puc. 3 6). Hecmorps Ha TO YTO HAM HUKOra He yaBaslocb HaOv10- 
Hatb ITIL B nomocTax CHHYCOHJHBIX KaMWJJIAPOB, MbI HE MOXKeM HCKJIIOUNTb 
BO3MOXKHOCTb NOCTYIMVJICHHA HelipoceKpeTa B KPOBeHOCHOe pycJlo (HeHpoHab- 
Has reMOKpHHUA). HeoOxofumo nosuepKHyTb, YTO runepTpodupoBaHHble HepB- 
HbI€e OKOHYAHHA Yy Ca3aHa HaOsOMalOTCA OTHOCHTEIbHO PeKO MO CpaBHEeHHIO Cc 
OCETPOBbIMH, NOSTOMY XapaKTePHbIM HOBbIM THNOM C€KPeTOPHbIX OKOHYAHHH B 
MpeonTuko-runodusapHou HeHpoceKpeTOPHOM cucTeme y Ca3aHa WM Kapa ABJIA- 
JOTCA TOHKHE TePMHHAJIbHbIC BETOUKH, KOHTAKTHPYIOWMe HeMOcpeCTBeHHO Cc 
XKENe3HCTbIMM 27IeMeHTamH. Mcxoya u3 STHX akTOB, MOXKHO NpeMNOJOKUTh, 
TO Y H3y4¥aeMbIX HAMM KOCTHCTHIX PbIO BelllecTBa, COMepKalliuech B TOMOpH- 
NOJIOKUTEIbBHOM CeKpeTe, HEMOCPeACTBCHHO CTHMYJIMPY!OT %Kese3MCTYIO AKTHB- 
HOCTb SNMTeCIMAJIbHbIX 3JIEMeHTOB. TakOli THI BbIBeeHHA WM WeHcTBUA Helpo- 
cekpeTa Mbl OO6O3HaYaeM HEH POHAMbBHOKH aMeHOKPUH HE HK. 

JlaHubie O KOJIMUeCTBEHHOM pacripefemeHun HeHpocekpeta H OCOOeHHO TOH- 
KUX TEPMHHAJIbHbIX BETOUCK B Pa3sJIMUHBIX OONacTAX runodusa (puc. |) nosBo- 
JIAIOT BbICKa3aTb Wpesnoox*enve, YTO HelpocekpellMaA MpeonTuyeckoro Apa 
cBa3aHa Cc perysallnel xKenesncToH PyHKUMH riaBHbIM OOpasom MpomMexkyTou- 
HOH JOM WH B MeHbIleH cTeneHH — NepexXOMHOH 30HBI. 

3necb HEOOXOJMMO OTMETHTb, YTO CueLyeT NOJHOCTbIO UCKJIOUNTb BO3MOX- 
HOCTb OOPa30BaHHA FOMOPU-NOJOXRUTeAbHOTO BelecTBa KOPHeH HeHporunodu- 
3a 3 FOMOPH-NOJOXUTEbHBIX Oa3OUJIbHbIX CEKPETOPHbIX SJICMCHTOB ajleHO- 
runodbusa, Tak Kak CeKpeT MOcweAHUX MMeeT PIHKONPOTeHHOBy!O Npupody Hu 
apasetca PAS-nonoxKUTeJIbHbIM, B TO BPEMA KaK TOMOPH-NOJIOMKUTCJbHbIN HeH- 
pocexpet PAS-oTpuuateieH WH ABIAeTCA JIMNONPOTeHAOM. 
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B noub3y cekperopHoro 3Hauenua IIIT ropopat HekoTopple HeAOcTaTOuHO 
APKO BbIPa2KeHHble C€30HHbIC H3MCHCHHA, HaOMOZaloulMeca B MPCONTHKO-THNO- 
(bu3apHoli cucTeMe y U3yYeCHHbIX HAMM BUOB KOCTHCTHIX. OTH H3MCHEHHA TvlaB- 
HBIM OOpa3om Kacalorca KosuuectBa TTIT B remax HelipoHoB mpeonruyeckoro 
apa y HOMOBOSPeNbIX H y HeroMOBOspeNbIX OcoGeH. MakcuMasbHOe YACO HEpB- 
HbIX KeTOK, MepenouwHeHHbIX TIIL, umeroulux H3MeHeHHbIe Apa C KPYyMHbIMH 
AJPbIWKAMH HM cyla6o BbIpaxKeHHBIM BellecTBoM Huccia, mpuxosuTca Ha KOHeL, 
ampeia — mai (puc. 4a). B stor xe MepHod HePBHbIe BOJOKHA MPOKCHMAaJIb- 
HBIX (PaCNOJIOXKeHHHIX B Mpeselax Mo3ra) OTAeOB MpeonTuko-runodu3apHOTO 
ilyTH cofepxaT ovenb muoro ITIL, tak uro mo ux XOAy YacTO HaOO,aerTcA 
MHOTO KPYMHbIX paciwupenuli. B mocweyroulMe MecAUbI HaOwOfaeTcH CHH2KEe- 
Hue KosMuectBa TTIT, tak uro y ocoOeH, BHIIOBJICHHBIX B NepHo aBrycT — 
OKTAOPb Tela HelipOHOB XapaKTePH3YIOTCA OTHOCHTeIbHO HeOOJIbUIMM cosep- 
*KaHHeM HelipoceKpera, XOPOMIO BbIPaKeHHIM BellecTBOM Hucciia HW THIMMYHBIM 
cTpoeHnem sep. Y oTfebHbEIx OcoGeH HaOsIOMaeTCA SHAYMTEIbHOe KOJIMYECTBO 
Heliponos, BoBce wumeHHbx TTT (puc. 4 6). TpoxcumManbupie oryebl Helipo- 
cekperopHoro mytu 6eguEI TIT u, kak npaBuso, He HMeIOT KPyNHbIxX pacuinpe- 
Hult. Y ocode ruOpuyon Kap X ca3aH, PUKCHPOBaHHbIX B NepHos AHBapb — 
MapT, OTMe4eHO 3aMeTHOe HapacTaHue wca KseTOK, cofepxKauux PHY, a rax- 
*Ke HM CaMoro KOsIMYeCTBa rpaHyuJ. | 

Oyuako B AUCTaIbHbIX OTJeNax NpeonTnKoO-runousapHoh HeMpoceKperTop- 

HOH CHCTCMbI KaKMX-JIMO0 3aMeTHBIX Ce30HHbIX CfBuroB B KkosuuectBe ITIL 
yCTaHOBHTb He yasocb. HeoOxoqumo mofyepKHyTb, YTO HepBHbIe BOJIOKHA, 
IpOxofalue B KOPHAX HeHporunousa, MPOHM3bIBaIOWIMX MPOMexXyTOUHyIO 
Nomto, Bcerya cofepxaT Oombiloe kOMMYeCTBO HelipoceKpeta. Ce30HHbIe H3Me- 
H€HHA OTCYTCTBYIOT TaK2%KE MU B KOJIMYUeCTBE TOHKUX TCPMHHAJIbHbIX BeTOUeK UH 
runepTpodupoBaHHbIxX OKOHYaHHu — Ten Teppunra. Msi nomaraemM, 4To jaH- 
HbIe O IIPCHMYLIECTBEHHOM HAaKOMJICHHM TOMOPH-MOJOMKUTEIbHOTO CeKpeTa B Ca- 
MBIX JIMCTAJIbHbIX OTMeax IpeOnTuKO-runodusapHoro NyTH NOATBepxKaloT MHe- 
Hue bBaprmaua — [Illappepa o 3HayeHHH Helporunodu3a, a B WaHHOM cyyuae 
ero KOPHeH, PacnoJIO%KeHHbIX B OONACTH MpOMeKYTOUHON OMM KaK OCHOBHOFO 
pesepByapa Helpocexpeta. 
_ Kpome Toro, 9TH JaHHble, KaK HaM KaxKeTCA, KO HEKOTOPOH CTeneHH NOATBEp- 
*KaloT OOMIENPHHATYIO TOUKY 38PeHHA, YTO B AuCcTaNbHOH YacTH rumodusa KoO- 
CTHCTHIX PacnoJioKeHa MPOMeXKyTOUHAA OA, a He Nepexofuaa 30na (°). Kak 
H3BeCTHO M3 JIMTepaTypbl, a Take MO JAHHbIM HalllMX COOCTBEHHHIX CpaBHUTeMb- 
HOMOP(OJOTHYeCKUX HCCIeLOBAaHHH y NosBoHOUHBIX (°, 7) (ocobeHHO uHTepec- 
Hbl B 9TOM OTHOUWIeHHH aHHble, MosyyeHHpe y ocerpospix (8)), HanOombulad 
KOHICHTpalluA TOMOPH-OJIOMKUTeIbHOTO BelllecTBa B Heliporunoduse HaGJ10- 
WaeTCA HenocpecTBeHHO Ha rpaHHlle c MpoMexKyTOuHOH Joel. 

Tlonyuenupie JaHHble O Ce30HHbIX H3MCHCHHAX B lpeomTHKo-runodusap- 
HOH CHCTeMe y NOJyNpOXOAHbIX PbIO, KAKHM ABJIACTCA BOJUKCKUM ca3aH, He- 
NOCTATOUHI WIA TOPO, YTOObI CeaTb BbIBOX O CBA3H ITOH CUCTeMBIC peryuJA- 
Me KAKUX-JIMOO ONpefemeHHbIX PyHKUn ranodusa, a Takx*Ke c perysaluel BOD 


HO-MHHepaJIbHOro OOMeHA, KaK 3TO OTMCYEHO Y HEKOTOPEIX IPOXOMHBIX PBIO (2°). 
Tlepppit Jlenuurpanckuli MequULMHCKHH Toctynuuio 
uucTuTyT uM. VM. II. Ilapnosa 30 VI 1959 
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IKOJIOTH A 


JI. E. AHOXHHA 


O CBA3H NJIOMOBUTOCTH MW SKHPHOCTH CAJIAKH 
(CLUPEA HARENGUS MEMBRAS L.) 


(ITpedcmaeneno akademuxom E. H. Taeaceckum 16 VII 1959) 


Kak HeOJHOKPaTHO OTMeYasOcb ((’, °, 1) HAp.), 3aKOHOMepHOCTH JHHAaMUKH 
MJIOMOBUTOCTH pbiO u3yyeHDI ca6o. IIpakTuyeckH MOYTH He UCCTeLOBAaHbI 
IIPWYHHb! PasHUHOH MIOMOBUTOCTH pbIO paBHOTO pa3Mepa, MeYYWUX UKPY B 
| OHH HJIM pasHble HepecToBbie ce30HbI. UacTo HeH3BeCTHO, KaKHMM Onoslornue- 
| CKUMM IIPH3HaKaMH OTVIMUAIOTCA pyr OT Apyra ppiObl, HMe1OlHe pasHy10 M0J0- 

BuTOCTb. He Bcerya NpOcieKUBaeTCA CBA3b MJIOMOBUTOCTH C KOZppuMeHTaMU 
yuuranuoctn (1, *), a TakxKe C KOPMOBOH Oa30li W 3MMOBKOH MponsBosuTened (1°). 

SHaHHe MPH4HH, OOYCJOBJMBAIOULHX BeJMUMHY MIOZOBMTOCTH OCcO6u H HO- 
YAW B WesIOM, UMeeT OOMbIUICe 3HAYCHHE JIA BbINCHEHUA OTJCJIbHBIX CTO- 
| POH AMHAMUKM YMCeHHOCTH pbiO (XapakTepucTHKa COCTOAHHA CTaqa NpOu3sBo- 
 quTesiet u ap.). 

CpaBHuTesbHO HeqaBHo (1°, *, ®) BbICKa3aHbIl MBICIM O TOM, YTO MVIOJOBH- 
TOCTb PbIO ABJIAe€TCA TAKHM 2Ke MPHCMOCOOUTEIbHbIM CBOHCTBOM, KaK CKOPOCTb 
pocTa, BP€MA HaCTYNJICEHHA NOMOBO3PeOCTH MU T. Jl., ITO V3MeCHEHMA MIOROBU- 
TOCTH HMMelOT TIpucMocoOuTe/IbHbI XapakTep. B nocseqHHe Tosh! STO MOATBEPXK- 
eno pa6oramu psya apropos (11, °, 1, ?, 1°). Sro xe momomeHHe paccmaTpH- 
BaeTCH B JaHHOM CTaTbe. 

Mobi WCXOAHUM H3 TIpeCTaBJICHHA, UTO MOAOBUTOCTb OCO6H CBA3aHa C yCJO- 
BHAMM e€ CYIeCTBOBaHHA, B NepBylo Ovepeyb c OGeCNeYeHHOCTHIO MHIMeH B 
TipeluwecTByIOWLUH HepecTy MepHoy. OOecneyeHHOCTh MMe WaHHOH ppiOnl He- 
BO3MO2KHO YUCCTb HEMOCPeCTBEHHO B BOJOeMe, HO OHA MOXKET ObITb BHIPAKeHa 
B MOKa3aTeIAX HKHPHOCTH STON PbHIObI, TAK KAK HKUP y PbO ABJAeTCA OCHOBHOH 
copmof Hakonenua 9Hepruu. Ilpu cpaBHeHHM xXMpHOCTH pbIO, HaxoAAWNxcA 
B OJMHaKOBOM (U3SHOMOrHUYeCKOM COCTOAHHM (Mepex Hepectom —B IV, pexe 
B III craguu 3penocTu roHay), KOJIMYeCTBO *%KUPa MOKET CJYXRKUTb MOKasaTeJemM 
YCIOBHH 2KH3HH OTICIbHBIX pbIO. : 

Pa6ornl, MOCBAULeCHHbIC BbIACHeCHHIO CBA3H MJIOQMOBHTOCTH WM %xUpHOCTH pb, 
HaCKOJIbKO HaM H3BeCTHO, B JIMTepaType OTCYTCTBYIOT. 

Tlanupre pala paOor no xupuoctn ((1%, 3, 14, 4) uw ap.) a nogoBuToctu ((7°, 1”) 
WU Up.) camakv He MpefcTaBsIAeTCA BOSMOXKHBIM COMOCTABUTb, TaK KaK HCCJeLO- 
BaHUA MPOBOAMUCh pasOOWeHHO B PasHble TOMbl MU Ha PasHbIX rpyNMMpoBKax 
canaku. B cBaA3H C TeM, UTO yY CalakKH HMeIOTCA [Be Ce30HHBIC PpyNMHpoBKU 
((°) u Ap.), MaTepvan co6upasica BecHoi u ocenbio 1956—1958 rr. B OfHOM MecTe 
BocTOUHOrO nNobepexba Puxckoro 3auBa (r. CalaurpuBa). HeOompuioe Kosn- 
yecTBO 1po6 coOpano oceHbio 1956 u 1958 rr. us oTkpbITOM uacru BawTuku 
(r. Bextcnuc). B Puxckom 3asiupe (°) HepecTruTcsa cajlaka Puxckoro 3aJuBa 
(He BbIXOMAMad B OTKPbITOCe MOpe) HM MOpCKad (MpuxXOLAuad Ha HepecT U3 OT- 
KPbITBIX YYacTKOB Mops). Mx COOTHOMIeHHe Ha HEpPeCTHJIMIMAaX 3aBMCHT OT pata 
cbaxtopos (°), 4TO OTpaxKaeTcH Ha XapakTepe coOpaHHoro mMaTepuana. Hepecr 
caaku ofHoKpaTubii. Jia aHam3a M3 MpOMbICJIOBLIX YJIOBOB OTONpaJIMCch 
CaMKM OMHAKOBOM JVIMHbI, UMeBIUINe pasHbiIit OOUUH Bec, BeC NOPKH* HIM TO- 


* TlopKoii nasbiBaeTca pbiGa, y KOTOpoli yavleHbl BCe OpraHbl, pacnomoxKeHHbIe B  NO- 
JIOCTH Tea. 
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Ha. Pouadbl (uKCHPOBaJINCh (OpMaJIHHOM; aOcouOTHAaA IJIOLOBUTOCTh Onpehe- 
jisslaCb IpOCUeTOM HKPMHOK B HaBecKe, PaBHOH OObIMHO 0,1 peca roHay, c MOo- 
cyleYIOWUM nMepecueTOM Ha OOuIH Bec TOHAL; OTHOCHTE/IbHaA IJOMOBUTOCTS 
pacuncaanacb Ha 1 r Beca nopKu. Ilopku M60 3akaTbIBaMCb MOOMMHOUKE B 
KOHCepBHbIe OaHKH HM CTEPHJIM3OBaJINCb, MOO BbICYHIMBaJIMCb B 610KCax JO ee 
WyWHO-cyxoro COCTOAHHA JWI NOCMeLylolkero OMpeMeJeHHA AHPHOCTH B JA0O- 
patopuu. )Kup skcTparupoBavica CepHbIM 9PupOM B ammapaTe Coxeneta. 3a CbI- 
poli HCXOMHbIM Bec MpHHuMasicA Bec NOpKH. Touafp yainsuch, Tak Kak OHM 
He XaPaKTepH3YIOT S9HEpreTHYeCKHX 3alacOB CaMKM Nepe HepecTOM HM 2KUDP- 
HOCTb UX Masia (B cpeqHem 1,2% cpiporo BemectBa). Ilorepu x%upa npu yAase- 
HHH KHUJCYHOrO TpakTa, NeyveHH HW Apyrux OpraHoB, PaciOJORKEHHHIX B NOJOCTH 
Tella, cocTaBuH TombKO 0,7—1,5% oOmero cofepwKaHHA 2upa B pple, 4TO 
cormacyeTca ¢ JaHHbIMH psa apTopos ((') u Op.) 

Tpocuutana niogosntocth 257 camoK, npopeseno 274 onpesesenna cozep- 
*KAaHHA MKUPa B MOPKe, TOHAaLaX M BHYTPCHHOCTAX CaslakH. PesyJbTaTbI pac- 
CMATPHBaJIHCb MO C€30HaM Hepecta, B Mpefeiax ces3oHa OHM FPYNNHpOBaHCh 
MO JwiMHe pbi6. CpaBHUBaJIHCb MIOMOBUTOCTb HW 2KHPHOCTb OAHUX H TeX 2Ke ppd. 

Oxa3alocb, 4YTO HHAMBUNAyaIbHad KUPHOCTh BeECeHHeHEpecTyIOWlen CalakKH 
Koe6netca oT 1,1 no 15,6% cpiporo BemlecTBa. PKHpHOCTb pbiO, BbIJIOBJICHHBIX 
OMHOBPeMeHHO, pa3zIMuHa MaKe y camaku paBHoli AnuHp. Tax, 20 V 1958 r. 
*KUPHOCTh pbl6 AMHHOH 14,9 u 14,8 cm paBHasiacb 4,7 u 11,8% Ha cbIpoe Belle- 
CTBO, UTO TOBOPUT O pasHOKAYeCTBEHHOCTH CaMOK, MOROwWeWUNX Ha HeEpecT K Ge- 
peraM.' 

Tak Kak OOU[ad KPHBaA XKMPHOCTH CasaK, BbIJIOBeCHHBIX BeCHOH 1957 r., 
UMeeT Be BepLIMHbI, MaTepvan 1957 r. scHo JenuTca Ha 2Be rpynnp. Y ppd 
1-ii rpymmpr cozepxutTcx Menee 20%, y ppi6 2-H rpynnpr — Sonee 20% xupa 
Ha cyxoe BeulecTBo. Y ppi6O paBHoro pa3Mmepa ,aOcOJIOTHaA WH OTHOCHTEJIbHaA 
MIOLOBUTOCTh Sombie y Somee xXUPHBIX pHlO (2-4 rpynma, cm. Ta6u. 1). Enun- 


Ta6aunna i 


CpapHeHue aOcomOTHOL WH OTHOCHTeIbHOM MMOMOBHTOCTH, X%XHPHOCTH HM KONHYeCTBA Kupa 
camak 1-% wu 2-H pa3MepHbIX rpynn 


A6con. NNOR0BU- OrTHoc. MMOAOBUTOCTL Kup, % Ha Kup, % Ha Kup, r 
Alauna, TOCTb, ThIC. HKPHHOK | HKPHHOK Ha 1 TF NOpKu cyx., Beli, cbIp. Bel. ; 
cM ee eee 
1-aA rp. 2-A Tp. 1-a rp. 2-A Tp. {-a rp.| 2-arp.| 1-a rp. | 2-a rp.| 1-a rp.} 2-a rp. 


Bree wae o169/507 “pe 


4! Ay! 4,2 321 426 NSA Wee) || BiH | 9,8 |0,326| 0,580: 
13 6,9 1336 Soo 693 Want | Beh,5) |) Lae 8,6 |0,490] 1,685 
14 9,8 AA) 479 497 Wiss | VARs) || Bites 8,4 |0,547) 1,966 
17 19,4 2309 576 9097 11,5 | 39,6] 2,6 | 41,4 | 0, 04404548 
18 12,8 AST 309 378 IO |p 25,8) || 28 6,3 | 1,162) Stag 
19 a(S) 23,9 388 494 MEW aL Wl ahO | BD 1,4 |4 159) *3. 404 
20 23,9 SOHO 452 503 11,0} 48,5 | 2,8 |45,0°4:57610(a2e 
P| 36,2 30,2 547 528 17,9 | 31,4 | 4,2 | 11,9 |2,982| 8,854 
Oceub 1956 r. 
14 sO i ans! 694 648 23,3 | 38,9 [°758.) 44a 14 708 eae 
15 19,7 18,9 744 683 27,4 | 39,0 | 6,9 | 10,9 11,828] 3,019 
16 2On4 24,8 566 734 23,0),) 4450: eb, Fabia 2eoi eo 4,148 
alg 32,8 39,9 846 4093 24,9 | 42,5 | 6,0 | 10,5 | 2,334 3,832 
18 GAO) 3) A474 690 922 27,0 | 43,4 | 6,8 | 13,3 [3,094 6,690: 
19 39,4 TA! 353 716 1059 25,4 | 40,65) 6,8" | 12) 2aer7ae 8 , 246. 


CTBEHHOE HCKJIOYeHHe y CaaKku 21 CM JWIMHBI He MpOoTHBOpeuUT BbICKa3aHHOMY 
WM OOBACHAeTCH pesKUM MaeHHeM MOLoBUTOCTH canaKu 2-fi rpynnpr. Xapaxk- 
TePHO, 4TO y pHO 2-H rpynnbl yMeHbIUeHHe MORoBuTOCTH calaK 14; 18 u 21 cw 
AJIMHbI TO CPaBHEHHIO C NJIOLOBUTOCTbIO pHIO AmuHOI 13; 17 w 20 cm COMpOBOxK- 
MaeTCH OMHOBPCMEHHBIM CHHKCHHEM XKAPHOCTH. 
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Becenuui Matepuan 1956 1 1958 rr. no xHpHOCTH He pa3qemserca Ha JBe 
rpynnp. [Ip cpaByenun nioxoputocru u 2xHMpHocTH OAHOPa3sMepHbIX CaJlaK 
moO roam (cM. TaO. 2) BLIABAAeTCA, YTO y Oomee KUPHBIX CalaK 1956 r. MON0- 


Ta6Oauna 2 


AGOcOMCTHAS NFOMCBUTOCTh M XAMPHCCTb camaKH pasHbIX pasmepoB 


An. 13 cm Wn. 14 cm Tin. 15 cm |a 16 cm | Jn. 17 cm | Dn. 18 cm 
Becua 
i 10,6 14,5 (> 14,4 22,4 
HDCT: 73, + 8,9 6,8 10,9 
9,5 11,9 10,4 14,8 
1908 Yr. 7,4 7,2 ae 9,8 
OceHub 
13,9 19,0 23.9. A305 Miao 
| 1956 r. 5,9 9,5 11,3 G7 Neti 
7,2 19,6 a7 at Al SOrGM le soRS 
eer: 70,0 10,1 10,9 | 11,9 8,9 


IIpumMeuanne. Hen vyeproH — nnofoBntocTb B TbICAYaX MKPHHOK; 
noOj, YepTCH — KUPHOCTh B MPCUEHTAX CbIPCTO BelllecTBa. 


 BUTOCTB BpUe. Y ppiO 15 cM AMHbI B STH Tok HaOMOJaeTCA OLHOBPemeHHOe 

| MlayleHHe HW XKHPHOCTH, HM MWIOMOBHTOCTH NO CpaBHeHHIO C MOKa3saTeAmMu pBIO 

| 14 cm JvMHbBI. 

| TakuM O6pa30M, MJIOMOBHTOCTh BeECeHHeHepecTylouleH CalaKH OLHOFO U Tore 

K€ pasMepa NOsMORKUTEIbHO CBAZAHA C XKHPHOCTLIO KaK B Mpesemax OHOrO 
cesoHa HepecTa, Tak W No rogam. Kos¢uunexT KOppeIAWHH Mex Ly 2XUPHOCTHIO 
B MpOlenTax CbIpPCcro BelllecTBa HW aOcONIOTHOH NIOACBUTOCTLIO B TbICHYaX UKPU= 
HOK y pbi6 10—14 cm Amun B 1956 w 1958 rr. KONeONETCA oT +0,81 no +0,95. 

Vnlupypyaibhadt XKHPHOCTh OCeHHEHEpeCcTyICMeH CalakKH M38MeHAeTCA OT 
2,5 no 15,9% cpiporo BellecTBa H B CPefHEM BbILle AXUPHOCTH BECeHHeHepecryto- 
mleH calakH TOrO 2%xe pasmepa. 

Cajaka, BbWwIOBIeHHaA B PyxcKOM 3aiMBe oceHEIO 1956 r., pa3sqennetTcs 
Ha jie rpynnpl. Pri6p 1-# rpynny numer Menee 32%, ppi6p 2-4 rpynnp — 
Gonee 34% xupa B cyxcM EBemectEe (cM. Ta6n. 1). Y Gonee xupHEIX pHi6 14— 
15 cM znuHbI He HaGsosaeTcA yEenMueHHA NosoBHTccTH. Y ppd 16—19 cm 
JWIMHbI a6cOmOTHaA NWIOLOBUTCCTh BOspacTaeT Ha 22—83% pu yBenuueHuU 
*wKUpHCCTH Ha 61—78% (Kos¢qvunenT KOppenallun paren — 0,70). 

Y Gonee xupHEIX pHO 17—18 cm ANMHDI, BbINOBIeHHbIX B 1956 u 1958rr., 
MWIOLOBUTCCTh TakKe BHUe (cM. Tab. 2). 

Uem Ke CODACHUTH CONELYIO NNOLCBHTCCTb M€HEe KUPHBIX PHO 14 uw 15 CM 
quinup ocentro 1956 r., a Takxe 13 u 16 cM AHH! OceHEIO 1956 uw 1958 rr.? 
PasputTne ronal ocenHeHepectyKimeH canaku c III na IV crapnto spenocry, 
NO H@lUHM Ja@HHbIM, BCerfa CONPOECHKMaeTCH CHHIKCHHEM MHKUPHOCTH ppi6p. Mt 
OObACHACM STO HECCTATOUHBIM MCCTYMICHKEM SHEPrhH Cc NuMeH B OCe€HHHE Me- 
CAIbI H NOTPe6envem Ha WospeBpanne rowan sanaca KUPa, Panee HaKONJeCHHOTO 
camkoli. Uem xy2Ke ycuopua OTKOpMa, TeM CHbHee NOTpeOmeHNe WHpa CKagbl- 
Ba€TCA Ha YMCHEIMCHBM %KUPHCCTH PbIO, B CCCO€HHOCTH MeIKHX. Ha6ntofaemoe 
YM€HEWEHHE 2KHPHCCTH MEJIKEX Calak COACHACTCA MIOXBMH YCJIOBHSMH OCeHH 
1956 r.(°). Ocentio 1958 r. y canaku 15 cM JJIMBbI NORBIIWEHHIO NVIOOBUTOCTH 
BO BC€X CJIyYaAX CONYTCTBOB2IO EBO3PpacTaHve HUPHOCTH. | 

Takum c6pa30M, MIOMOBHTCCTb OCeHHeHepeCTYICHWeH CaakM PaBHOrO pa3- 
Me)a TICOKUTEIbHO CBASAHA C ee KUPHOCTHW. I]pHyHHb! OTKOHEHHA OT STOTO 
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@paBusla CleqyeT HCKaTb B KOHKPeTHbIX YCJIOBHAX CYM[eCTBOBAHHA ppd B mpex- 
WIeCTBYIOWUM HepecTy BereTalMOHHbIN mMepHoy.; 

Ocennenepecryiomas canaka, NoiMaHHad B 1956 r. B OTKpbITOH YacTH Ban- 
PHKU, XAPakTepH3OBaaCb UpesBbI4UaliHO MaslOM XUPHOCTHIO (2,5—3,9 %). *Kup- 
HOCTh CalaKH, JOObITOH B PuxcKoM 3amMBe, KOeOaacb oT 4,6 Jo 15,5%. 
PasHocTb B KUPHOCTH OODACHAeTCA Tem, ¥TO MeTOM 1956 r. OHOMacca MaHK- 
tona B PyxKcKoM 3aMBe Opiia BbIe, Yem B Batuke (°). 

B rowawax calak, MMerolluX HaMMeHbIIyI0 %KMpHOCTb oceHbiIo 1956 r. u 
pecuoli 1957 r., OOHapy2xKeHbI HeEOAHOPOMHbIe HKPHHKH — KPYyIIHble AKeJITHIC 
H OU€Hb MeIKHe Hempospauuple. []noqoBuTocTbh 2THX PbIO HAMHOFO MeHbILe II10- 
ROBUTOCTH OJHOpasMepHbIX Ooslee *KUPHbIX pHIO (MHA pHIO 18,6 cM; *KMPHOCTb 
2.5%, HKpHHOK Kpynublx 21,4 ThIc., MeIKUX 2,8 THIC. NpoTuB 42,1 THIC. pH %Up- 
noctu 11,7%). Sro apmenwe Takxe OTMe4yeHO y pala camak BecHou 1957 r. 
BeposTHo, B roHawax CaulakH He BC€ HKPHHKH, HavaBlIMe PpasBUBaTbCA, Cospe- 
BaloT, €CJIM B KaKOli-TO, 1OKa HaM He H3BECTHHIM MepHok pasBuTHA roHay pplOa 
He MO2KET HCMOIb3OBaTb JOCTATOUHOe KOJIMYECTBO 9HEPrHH. : 

TakuM O6pa30M, MOXKHO CUWTATb, YTO HKHPHOCTh MW MIOMOBUTOCTb OHOPa3- 
MePHOM BeCeHHe- H OCCHHEHEPeCTYIONeH CalaKH MOJIOXKUTeIbHO CBASAHbI Apyr 
c qpyrom. IIpu yayumenun ycoBuit cyllecTBOBaHHA MpOusBosuTeNeH (B Nep- 
Bylo Ovepeyb — MMTAHHA), YTO CMocoOcTByer HAaKOIVJICHHIO WIM COXpaHeHHto 
KPa B Tee PbIOLI, MOMOBHTOCTh UX YBeJIMUMBaeTCA, YTO MOKeT OOeCHeYHTb 


YBeJINYEHHE YACJICHHOCTH MONOJIHCHHA HU CABHI B ode AWHaAMUKe YWACJICHHOCTH 
cTajla. 


Uucrutyt mopdosoruu 2KuBoTHEIX uM. A. H. Cesepmosa Iloctynuao 
Akanemuu HayK CCCP 15 VII 1959 
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MHKPOBHOJIOrHA 


HM. A. BACC, T. H. BPOKEP, Jl. M. FOJIBA®APB, DK. M. POPJIEHKO, : 
b. H. WJIbAUWIEHKO, B. Tl. HAHKHHA yw P. B. XECHH rR 


MH®EKILHOHHBIE CBOMCTBA NOBPE)KJEHHbIX ®ALOB 


(ITpedcmasaexo axademuxom H. JI, Kuynanyem 10 VI 1959) 


IIpu ecrecrBeHHOM sapaxkeHuv OakTepHabHOl KJeTKM cbaroM BHYTPb ee 
NpOHHKaeT riaBHbIM OOpa3s0om JIHK sBupyca, a Goubme 90% Genka ocTaeTca 
cnapyxu (7, ). Yuacrue HK B nponecce BocnpousBeqeHHA HOBbIX BUPYCHBIX 
YaCcTHI JOKa8aHO MHOTOUMCJICHHbIMH OMbITaMH UH He BbISbIBAaeT COMHeEHHH. B To 
%Ke BPCMA OCTAeTCA HEBbIACHCHHbIM H MpOMOsNKaeT U3y4aTbCA BOMPOC O TOM, 
HeEOOXOJHM JIM WIA penpokykunu chara TOT OeOK, KOTOPHIi MPOHHKaeT B KJIETKY 
Bmecte c JIHK, OfHuM u3 NOAXOM0B K PelleHHIO STOO BOMpoca MO*KeT ObITh 
NONbITKA BbISBaTh Pa3sBHTHe (aroB BBeeCHHeEM B OakTepHIO U30s/IMpOBaHHOH 
M3 HUX HYKJICHHOBOM KUCJIOTbI, TaK 2K€ KaK 3TO OblwIO CAemaHo B OMbITax c PHK 
HEKOTOpHIX BUpycos (* °), M3 pa6or no Tpanccbopmalusm GakTepuii u3BeCcTHO, 
TO MpOHHKHOBeHHe THraHTcKux Mosekya JJHK B kneTKy O4eHb 3aTPyAHEHO, 
OjlHakoO B KaveCTBe PEMHNMEHTOB, OOaalOUlHX MOBbILeCHHOH MpOHHMaeMOCTbIQ 
gaa JLHK, moran Opt cotyKUTS MpOToMactThl, T. €. OAkTePHH, JIMIWeHHBIE Ke- 
TOUHOH cTeHKH (‘). M3BecTHO, 4YTO B HUX COXPaHAIOTCA YCOBUA, HEOOXOUMbIe 
quia paspurua cbara (81°). Cnuunuen moKa3as, YTo npenapaThi dara T2, paspy- 
IU€HHOrFO OCMOTHYCCKHM IIOKOM, He CMOCOGHbI 3apaxKaTb IeJIbIe KJICTKH, HO 
BBbISbIBAIOT BOCMPOH3BeeHHe HOPMaJIbHOrO (para B MpoTonmactax (11). OnHako B 
9TUX OMbITAX HHSEKILMOHHAA AKTHBHOCTb MpellapaTOB MO OTHOLWICHHIO K HpoTo- 
myiacTaM Opa o6ycopseHa He cBodoqHOH JLHK dara, BpmueluieH v3 ero yacTHy 
Ip woke, a kopiyckysiamu, cofepxapmumu JIHK snecte c OeKoM. 

@Mpesep c corp. (1*), o6pa6aTpBaa dar T2 KOHWeHTPHPOBAHHbIMH PaCcTBO- 
paMM MOYeBHHI, TakxKe NOMyUMAa NpelapaThl, He AKTHMBHbIe B OTHOMICHHH Ie- 
JIbIX KJICTOK, HO BBI3bIBaIOllMe pa3BuTHe (ara B NpoTonsactax, O6pa30BaB- 
wuxca u3 E. coli B nox JelicrBuem sn30uHMa. IlompoOxoro usyyenua mpenapa- 
TOB He NPOBOANIOCh, HO Ha OCHOBAHHM JaHHbIX CO UX WHAaKTHBAILMH [e3O0KCH- 
pHOoHyKseaz0H ABTOPbI NPHUWIH K BbIBOLY, YTO UHeKUMOHHAA aKTMBHOCTS 
mpenapatos paspymienxoro cpara cpasana c JTHK, ocpo6ox,enHOl 3 OeKOBbIX 
OOoNOUeK YACTHIL MOM WeHCTBHeEM MOUeBHHEI. , 

3aHUMaACb BOMPOCOM O PYHKIMOHAIbHOK pou Oenka u JTHK Oaxtepnoa- 
TOB, MbI MOJYUYHIH Pe3ybTATbI, B HEKOTOPbIX OTHOUIEHHAX He COrlacyrlouineca 
¢ 3akmioueHvem @Dpesep 06 HHPeKUMOHHOM akTMBHOCTH csodoxzHon JIHK. B 
CBA3H C MPHHUMNWabHbIM 8HaYeHHeM STOTO BbIBOLa WHTHPOBaHHbIX AaBTOPOB, 
6bIIO MpOBeeHO AeTaIbHOe UZyYeHHe MpenapaTos, NOyyaeMbIX 43 OakTepuoda- 
rOB MIpH OOpaOoTKe HX MOWeEBHHOM. : | 

B paOote Uucnomb3sOBaIHCbh CJeAYIOULMe KHINETHO-M3eHTepPUHHBIe cbaru: 
T4r, u3pectupili mo mutTeparype; JM, BpiqeneHHbIH 13 NMOUBBI T. H. Bpoxkep, 
MO 6HONOrHYeCKUM CBOHCTBAM HM XHMMYeCKOMY COCTaBy CXOJHbIM C 4eTHbIMU 
T-cbaramu, B YaCTHOCTH, Coep2Kallni B THK 5- OKCHMeTHIMTOS HHA ; H-2, 10- 
myuennpiit ot ©. MW. Epmiosa (2-4 Mockosckul rocyapcTBeHHbIM Me MIMHCKHA 
HHCTHTYT),. 

IIporommacts! mouysasH C MOMOULbIO JIN3ONMMa B OCHOBHOM 0 MeTOAHKe 
Penacxe (1?) u3 KmeTOK culexyroumx mTamMos Oaxktepuii: E, coli B, usBecrHore 
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no sluTepatype (uiTamM uyscTBuTeseH K param T4r u JM); E. coli 600, cpexe- 
BLIeCHHOTO 3 OpraHH3Ma YeoBeKa (WITaMM pe3HCTeHTeH KO BCeM TpeM (pa- 
ram); Sh. dys. Newcastle, nomyyenuoro or ®. VW. Epuropa (4yBcTrBuTeseH K 
gary H-2). 

Cycnen3uu tharos, CKOHUeHTpHpoBaHHEIx Jo 10! yactuy B | Ma, o6pabaThI- 
nanu 8 M pacrBopoM MoueBHHBI, KaK omMcaHO B padore (**). Mndexuvonnaa 
AKTHBHOCTb MOJYYCHHBIX MpemapaTOB OMpekeANaCb METOAOM arapOBbIX CJIOCB | 
HO KOMYeCTBY HHPeKUMOHHBIX WeHTpoB mocie 10-MuHyTHOH MHKyOalluM MpH 
37° c CyCNeH3HAMH LUe/IbIX KI€TOK WIM MpoTonactoB. Okasalocb, 4TO NocHe 
o6pa6oTKH MOYeBHHOM (ar MOJIHOCTbIO HHAKTHBUPOBAaJIHCb B OTHOWICHHHM IWe- 
wibIX KIeTOK. Ha mpotrommactax xe 9TH MpenapaTbl MPOABJAM AKTHBHOCTb, 
COCTaBJIABLIYIO B IPHCYTCTBHU MACO-lenTOHHOrO GyboHa Cc 2% CbIBOpOTOUHOrO 
ambOyMuHa oKou0 0,001 %, a B CHHTeTHYeCKON Cpesle Ajamca — oxos10 0,00001 % 
OT HCXOfHOrO THTPa (para. 

VncdexuuonHocTh MpemapaToB MpOABAaCb TPHMepHO B OMMHAaKOBOH CTe- 
HeHH C MpoTommacTaMu Kak (parOuyBCTBHTeJIbHbIX, Tak HM (baropesHCTeHTHBIX 
WITAMMOB. STH aHHble CBHAeETeIbCTBOBaAIH O TOM, 4YTO HHPeKIMOHHAA aKTHB- 
HOCTb, OOHapyxKeHHad B Mpenapatax daroB, OOpaOoTaHHbIX MOYeBHHOH, He 
MOXKeT OObACHATbCA COXPAHCHHEM HCMHOFOUHCJICHHBIX HHTAKTHbIX (arOBbIx 
KOPITyCKyJI, TAK KaK MocseAHNe 3apaxKan Obl WevIbIe KJIETKH YYBCTBUTEJIbHBIX 
WITaMMOB. 

Benen 3a Ppesep MOX*KHO Oplwio MpeANOMORUTS, YTO HHPCKIMOHHbIC CBOHCTBA 
cycneu3vi dbaros, OOpa6oTaHHbIX MOYeBHHOM, CBxASaHbI co cBoOo_qHOH JTHK, 
BLIUe Wel U3 BUPycHbix uacTuy. Jlua mpoBepKH 9TOFO NpenoNO*KeHNA MIpe- 
HapaTbl, a TAaK%Ke HOPMaJbHbIe Charu Olin OOpaooTaHb! We30KcHpHOOHykKsea3oH. 
CnexTpopoTometpuyeckoe onpefesieHHe MpHpocTa KOJIMYeCTBa KHCOTOPacTBO- 
PHMBIX HYKJ€OTHZOB MOKa3a0, YTO TIpH LeHcTBuH KpucTanmHueckonH JH Kas3pi 
(100 y B 1 ma 0,01 M MgSO,) B Teyenne 80 mux. mp 37° B cycneH3HAX WebIx 
daros JLHK copepuieHHo He pa3viaraacb. B To ke BpeMA B aHaJIOPMYHbIX YCJIO- 
puax J[HKa3a paculeniaia B cpequem 74% JIHK, naxoguBulelica B mpenapa- 
Tax (aroB, OOpa6oTaHHbIX MOYeBHHOH. ITO NOKa3biBaeT, YTO MOYeBMHA paspy- 
WlaeT 3HAUHTeIbHY!O YacTb (aroBulx KOpNyckKyJI u ocBoGoxKAaetT JLHK, menaa ee 
goctynHok yaa JLHKa3p. Ofnako nposBsAIOWaAca Ha MpoTonsacTax UHdeK- 
WHOHHAA aKTHBHOCTb (paroB, OOpaOoTaHHbIX MO¥eBHHOH, NO BIMAHHeM JLHKas3pl 
MpakTHYecKH He CHMKaslaCb, Tak Ke KaK H AKTMBHOCTb leJbIX :baroB, MpoAB- 
JIiOWlacd Mp MCMbITaHHH Ha WeJIbIX KIeTKax. CileOBaTeIbHO, B Mpelapatax 
cbaroB, OOpadOoTaHHbIX MOUYeBHHOM, HHPeKUMOHHOCTb HeJIb3A CBA3bIBATb CO 
cpodogHol JLHK, spmueqmel uz BupycHpix yactuy. Tlosromy mpuuiocb npez- 
HOJIOKUTb, YTO B ONMCAHHbIX MpeMapaTaX MpOABMAJIa AKTHBHOCTb TOJIbKO Ta 
wactb JLHK, Koropaa saumilena oT Jelticrsua JLHKa3n1 apyrumu KomnoHeH- 
Tamu (para, BepOATHO OeKamu. J\IA NpoBepKH 3TOrO NpeqnoNoOKeHuA OBI 
HpoBeXeHbl ONITH! MO yAaeHutO OeKa M3 YacTUI, BUPycoB, B KOTOPHIX Mpena- 
pate! Paros, OOpadoTaHHbIX MOYeBHHOM, MHOFOKpaTHO B36aJITHIBaIN C PeHOJIOM 
wl XJOpopopMom. Kak noKa3aJl XUMMYeCKHH aHalu3, pH STOM 3HauHTeNb- 
Had yacTtb JLHK ocBoOoxfalacb oT OeIKa M COXpaHAacb B BOAHOM pacTBope. 
Hecmorpa Ha 93T0, MpelapaTbl MOJTHOCTbIO HHAKTHBUpOBasUcb. PesymbtTaTbl 9TUX 
OMBITOB elle pas NOATBeEpAMIM, YTO MHPeKIUMOHHYIO AKTHBHOCTS MOcJe O6pabor- 
KH (aroB MOYeBHHOH MpOABANa He cBOoOoAHad JIHK. Bmecrte ¢ Tem, H3BeCTHO 
YTO BbIJeJICHHbIM U3 Para OeKOBbIM KOMMOHEHT TaKxKe He MOXKET BbI3bIBATb B 
OakTepuax pemposyKuuio dara. Ocrapasiocb JomycTuTb, 4To wHdeKWHOHHY1O 
AKTHBHOCTh MpOABJIAIoT KOoMiIeKc JLHK c G6euKom. 

{it BbIACHCHHA MpHpOfbl STOTO KOMMVIeKca Obl MpoBeseHEI ceponoruue- 
ckwe ompiTpt. [Ip B3avMofelicTBaM c aHTHaroBbIMM CbIBOpOTKaMH, nosyueH- 
HbIMH [IPH MMMYHMS3AaI\MH KPOJIMKOB COOTBeTCTBYIOWJMMH MHTA@KTHbIMH (baraMH 
mpenapaTbl BUpycoB, OOpaOoTaHHble MOWeBHHOH, MOJIHOCTbIO TepsuIn undex- 
WMOHHY!O aKTHBHOCTb. PeakWMA cilelluu4Ha, He MpOHCXOAUT c HOpMasbHOM 
CbIBOPOTKOH HM He Hy2KlaeTCH B HaJIMYMM KOMMIeMeHTa. OrTcioqa BuHO, 4TO 
OeIKH AKTHBHbIX KOMIJICKCOB, OTBETCTBEHHBIX 34 MH(PeCKIMOHHOCTh OMnHCaHHBIx 


1422 


apelapatos, cepovloravecad CXOMHbI C AHTHTeHaMH HOPMAJIbHBIX *aroBbIX KOP- 
ycKyJ. , 

ia Toro, 4roObl noyunTb mpeqcraBseHue o CPaBHHTeJIbHBIX Pa3Mepax 
| MpetnonaraeMoro akTHBHoro Komiviekca J[HK-GesloK, mpenapats BUpycos, 
oOpaboTaHHble MOYeBMHOM, M OHOBPeMeHHO cycneH3HN Ue/bIX (baroB MozBep- 
raid Wextpupyrupopanuio mpu 14000 06/muu B Teyenve 50 mux. Oxa3avlocb, 
4TO B OOOMX cAyyadx B 3THX ycnoBuax 80—90% axKTuBHocTH MepexolHJo B 
ocaloK. CileqoBaTe/IbHO, MOXKHO ObIIO IpeANOMOXRUTS, YTO KOMMCKC, BHI3bIBAIO- 
MMH penpoxykiuio dara B Mporonmacrax, uMeer KOPUYCKyJIApHoe cTpoeHve 
WM pa3Mepbl, CXOMHbIe C pa3MepaMH LeJoro dara. 

QJeKTPOHHO-MUK pocKONMecKoe UcceqOBaHHe MOMHOCTHIO NOATBepLAJIO 3TO 
mpeqnonoxenHe. Ha cbororpadpusax (cM. BKJeliky K cTp. 1389), BugHO, 4TO 
oOpadoTKa MoueBHHOM HapyllaeT crpyKTypy, MO-BAAUMOMY, TOAbKO JucraJb- 
HOrO KOHI[a OTPOCTKOB, B pe3yJIbTaTe Yero (ParoBble YaCTHUBI TepsAIOT cmoco6b- 
HOCTb a\copOupoBaTbca Ha HOPMAJIbHBIX OakTepuax. Ilo, BAHAHMeM MOUeBHHEI 
WaCTHYHO OOHAKaeTCA BHYTPeHHAA OceBad OelKOBaA uacTb oTpoctKa. Jia 

TOFO YTOObI YCTaHOBUTb, HeOOXOAMM JIM 3TOT OceBOH OeNOK JWIA 3apaxKeHHA 
| MpoToMacToB, npenaparhl (ara Gpiu O6paboraHb! MOceOBaTeIbHO MOUeBHHOL 
M 3aTeCM TPHMCHHOM, KOTOPbIM, KaK M3BeCTHO, Ha HapyxKHble GOeKH (chara He 
AelicTByer. Q1eKTpOHHO-MUKpOcKONM4ecKoe UCCefOBaHNe MOKa3as0, TO TPUMI- 
CHH, He 3aTparHBadA YTOJOBKH HM MPOKCHMaJIbHYIO YaCTb OTPOCTKOB (baron, 
OOpaOoTaHHbIX MOYeBHHOM, paspyllial oOOHaKeHHYIO y HHX OCeBYIO 4YacTb 
OTpocTKoB. B To xe BpeMA MpOuCXOAMO NOHOe MOLaBeHHe UHeKIMOHHOM 
AKTHBHOCTH [penapaToB, oMmpesesmeMoH Ha mpoTonsactax. CieqoBaTesbHo, 
oceBolH Oe/IOK (baroBOh YaCTHUb, YYBCTBUTebHbI K TPHMCHHY, HeOOXOLMM 
AJA MIpOABJICHHA MHPeKIMOHHOM aKTHBHOCTH OMNHCaHHbIX MpemapaTos. 


) Vuctutyt 6vodusnku Tloctynuso 
Akaylemun HayK CCCP 29 V 1959 


MuctutyT sn4zemvoorMu uM MuKpoOMOuOrHH 
um. H. ®. Tamasesa 
AkaeMHH MeZMUMHCKHX HaykK CCCP 
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Jloxnags Akanemun nayx CCCP 
1959. Tom 129, Ne 6 


MHKPOBHOJIOL HA 


Axagemuk B. H. WAMOWIHAKOB, E. H. KOH PATbEBA, 
E. H. KPACHJIBHHKOBA u A. A. PAMEHCKAA 


3EJIEHBDIE BAKTEPHH, HCHOJIBSYFOLUME OPrTAHHYUECKUHE 
COENHHEHU A 


Ocenpro 1958 r. HaMM OBI NOTyYeHbI OOpaslibl rpaAseli H3 OjjeccKMX JIMMa- 
Hos u Caxckoro o3epa. IIpH nocTaHOBKe HaKONHTeJIbHbIX KYJIbTYP BbIACHHJIOCb, 
YTO MOUTH BCe OOPasiibl CoLepxaT Te WIM HHbIe POPMBI POTOCHHTeSHp yIOMLNxX 
Oaktepult. Senenbie OakTepHu, OOHApPy2KeHHble B HMaHe KysvibHuK u CakCKOM 
osepe, Obl BbIJeJICHbI B UHCTbIX KyJIbTypax. O6a WITaMMa OKa3aJIHCb OJIM3KHMM 
M10 CBOMM CBOLCTBaM. STO — HeNOABYXKHbIe KOPOTKHe MaJOUKH, YacTO NOYTH 
KOKKH, pa3MepaMu oKOJIO | uw. CycneH3HH KJIeTOK HMelOT MaKCHMYMbI MOTJIO- 
meHuin ~ 740 u 450 mu. Hanuune nepBoro MakcCHMyMa MOPJIOWUeHHA MOATBeEpxK- 
jaeT, uTO H3y4aeMble OPraHH3MbI IIpHHavieKaT K 3eJICHbIM cepoOakTepHaM, 
TaK Kak JaHHbIli MaKCHMyM XapakTepeH JA xJopoOuyM-xsopodusa (*). 


Ta6nauna i 


YpoxalH 3eneHpix OakTepHi (B MHJIIHTpamMMax cCyxoro Beca Ha AMTP Cpesbl), BbIMeeCHHBIX 
u3 sMMaHa KysbHuK (uITamm: 2K) u CakcKoro osepa (uiTaMM 3C), Ha cpege JlapceHa ¢c 
pasAHUHBIMH OpraHHyecKaMu COeAHHEHHAMH M OuKapOoHaTom uepes 10 AHeEH KVIbTHBHpOBAaHuA 


LUtamm| ltamm Ultram Ultamm 
CoequHeHHe B cpeze 2K 3C CoequneHne B cpeze 2K 3C 
Caxapa (0,1%) 
0,02% NasS (KonTpomp) 8 10 rawsakTo3a 90 48 
0,1% NaeS 54 48 TOKO3a 82 €0 
Hatpnessie comm Kucnot (0,1%) MaJIbTO3a 80 50 
My paBbuHor 15 NG, caxaposa 78 120: 
YKCYCHOLi 60 94 KCHI03a 70 100 
IIpOMMOHOBOK 28 42 WaKTO3a 79 38 
MacJIAHOLi 0 O || Cnuptst (0,1%) 
MH pOBHHOr payor 42 D4 M€THJIOBbIIi 30 15 
MOJIONHOL 98 02 3THJIOBBIH 1250 890 
AHTAapHoli 42 16 NponHsoBeli 82 18 
dyMapoBolt 18 18 H30IpONHJOBBIH 8 8 
AO 10uHOL 20 223 OyYTHOBBI 0 0) 
JIMMOHHOH 68 50 H300YTHOBbIL 28 14 
BHHHOM 10 5 || Mannut 135 120 
ulaBeleBoH 0) 0) AueTou 0) 0) 
Tlentou 140 85 


Baxtepuu — avaspooni, doroasrotpodrl. Xopowio pactryT Ha MMHepaJibHoH 
cpeye Jlapcena (7) npu cofepxaHun B Heli 2% NaCl, 0,5% MgCl, u 0,1% 
Naps -9H,O. Ontumasbuoe pH cpegni 7,2—7,5. Kpome toro, 06a witaMMa OakTe- 
pHi OKa3aIMCb CMOCOOHBIMM pa3BMBaTbCA Ha cpeye JlapceHa, comepxamel 
BMecTto Na2S pa3JIMuHbIe OpraHwyecKkwe coeqWHeHHA (Tau. 1). Jlyamukt pocr 
OakTepHi HaOsmofasica Ha cpeze c 0,1% sTunOBOro cnuprTa. IIpu stom ypoxait 
KJleTOK BO MHOTO pa3 MpeBbilllaJl HX NpupocT Ha MHHepasbHO cpege. V3 mzpy- 
THX OpraHHeckKHX COeMHEHHM OakTepHuM JIerKO HCHOMb30BaNH pa3sJIMUHBIe 
caxapa, MA@HHHT, Merrow. CiaOpili pocr ormMeyasicad Ha cpeax c Me€THJIOBbIM, 
MpOMWJIOBLIM H M300yTHJOBbIM cnuptamu. Ms opraHwueckuX KUCJIOT JIYYDIMMA 
AJA MOfepxkaHHA pocta OakTepui Opwiu yKcycuaa, NMMpOBHHOrpayhad, MOJIOU- 
Had H JIMMOHHad. PasBuTue 3eqeHbIX OakTepHli Ha cpeqaxX c opraHMuecKuMH 
COCMHEHNAMH TaKXKE MPOHCXOAUIO B MIPHCYTCTBHH CBeTa MIpH aHa9pOOHOM KYVJIb- 
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THBHpoBaHun. J[1A cosqaHuA NOHOrO aHa9poOHoO3a KO BCeM cpedaM LO6aBaAIM 
no 0,02% NaS. he 

Tak Kak syulllee pasBUTHe OaKTepHH HaOvOJaoch Ha cpesle Cc 9THVJIOBBIM 
CNMPTOM, TO MpecTaBAJIO HaMOOJIbIIMH HHTepec B NepBYylO OYepelb BHIACHHTD, 
KaK HeT HCNOb3OBaHHe STOTO CoeHHeEHHA. 

OnbiTel cTaBHJIH C OOOHMM WITaMMaMM BbIeJIeHHEIX OakTepH. B KaYectBe 
NOceBHOrO MaTepHaJla HCMOb3OBaIM 4—5-J\HeEBHbI€ KYJILTYpbl OakTepni, BBI- 
pocluux Ha cpefle C STHJIOBLIM CIMPTOM. OTH KYJIbTYpbl B KOMHMYecTBe 1—2% 
M0 OObeMy BHOCHJIH B cpesy Jlapcena c 0,1% SsTuAoBoro cnupta u 0,4% 6nKap- 
Oonata. Cpely nocne 3aceBa pa3IMBaJiM MO CTeKJIAHHBIM (biakKOHaM KM TOMe- 
Waid HX B OCBeILeHHbIM TepMocTaT c TemnepatTypok 30°. B npotecce pasButua 
OakTepHii onpexenann cnupt no Mapteny, komuuecTBO yrvleKUCJOTHI B Cpele B 
mpHoope Xoujena. Jleryaue KuCOTHI OTTOHAIU Cc CpochopHOH KUCMOTOL Hu HeH- 
THPULMPOBAIH XpOMaTcrpaduel wa resieBol KOJOHKe. Yrmepok KsMeTOK onpe- 
WeAM MeTOXOM cyxoro cxKuraHHA. pH cpesbr H3MepsAIM Ha JaMMOBOM TOTeH- 
IHOMeTpe. 

IIpopefeHHble OMbITE! NOKasaM, YTO 06a WITaMMa 3e/1eHbIX OakTepnit npu 
moceBe Ha Cpely C STHJIOBbIM CIIMPTOM B TeyeHHe 4—7 He NOJIHOCTbIO HCMOJIb- 
3YIOT STO COeAMHeHHe. OHOBpeMeHHO Cc NoTpeOieHHeM STHOBOFO cnuptTa Oak- 
| TePHH MHTeHCHBHO Norowlalu yruiekucsoTy. YxKe B TepBble AHH pocta OakTe- 
pH B cpefle NOABJIAaCcb YKCYCHaA KHCJIOTa, HECOMHCHHO Kak HPOLyKT OKUC- 
Jeuua cnupta. Tocne toro kak OakTepHu HMCMOb30BaJIM BeCb CIHPT, KOJH- 
YeCTBO YKCYCHOH KUCJIOTHI yMeHblaslocb (puc. 1). 


i 


Ta6asunma 2 


 Tlotpe6meuve cnupta u yriekucnoTh! H OOpa3s0BaHHe YKCYCHOM KHCHOTH (B MHIMMONAX 
Ha aMTp) B Mpouecce pasBUTHA BeNeHbIX GOakTepuii, BbIAeNeHHBIX U3 NuMana KysanpunK 
| us CakcKoro o3epa 


| Cnupt | OrHomeHue 
No Bospact Ky JIb- Yruaekucsora, YxKcycuaa yrueKkHcd. 
ombita TYPbI, AHeti a gateone Sogn Pardee aad moTrpe6meHo |Kuca. o6pasos. pe 
JIumaw KysambHuK 
4 3 7,3 8,2 6,9 3,4 0,89 
5 15,4 0 10,8 0,4 0,64 
2 3 10,74 oS) 8,97 6,4 0,73 
5 13,64 0 8,34 5,2 0,64 
i 13,64 0 10,94 4,4 0,8 
Cakckoe osepo 
1 2 8,9) 939) 7,81 Srl A 
4 16,4 Oy 7 14,35 6,6 0,89 
8 16,8 0 11,6 6,6 0,69 
14 16,8 0 8,12 5) 0,49 
2 2 Sela 8,83 8,69 6,4 1,06 
7 14,47 2,03 15,73 8,8 41,08 
3 70 0 10,25 4,6 0,6 
3 3 13,64 Ord 10,99 6,4 ONE 
5) 13,74 0 10,73 4,8 Ova 


I] pumetaHneHe. SameTHoe YBeJIHYeCHHE KOJIHYeCCTBA YIJICKHCOTHI B Cpese B AWHTeb- 
HbIX ONbITAaX, BEPOATHO, OTYACTH CBASAHO C HauvaBIUUMCH aBTOJIM30M KJICTOK (cM. pue. 1). 


V3 tra61. 2, re mpelcTaBJieHbl pe3yJIbTaTbI pa ONbITOB, BHAHO, YTO lO 
TeX Op, MOKa B cpesle HMeeTCA STHJIOBbI CIMPT, COOTHOIeHHe Mexxy moTpeb- 
JICHHBIMH YFvIeKUCJIOTON HM CIMPTOM COCTaBJIAeT BeIMUHHY OIM3KyI0 M ef\MHMIe 
(B cpequem 0,9). KoumuectBo 2Ke yKcyCHOH KUCJIOTHI, COHaPy2KHBaeMOH B Cpeje, 
Bcerla MeHbIwWe, YeM ObIuIO OKHCeHO cliMpTa. BepoxTHO, 4TO Jake B npucyT- 
CTBUUM CIMpTa 3e/ieHble OakTepHU NMOTPeO/AIOT YacTb o6pas0BaBllehca ykcycHon 
KHCOTHI. CBeqeHue OaslaHca Mo yrviepoyy B mpolecce pasBuTHA OakTepHH NOKasa- 
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JO, UTO KOMMUECTBO YrulepOAa B KJIETKAX HM YKCYCHOH KUCJIOTe COOTBETCTBYET KOJIHs 
yecTBy yrulepoOJa OKHCJIeHHOrO cnupTa HM MoTpeGseHHOrO OuKapOonaTa (pu. 2). 
Takum 06pa30M, Nosy4eHHble JaHHble TOBOPAT O TOM, 4TO BBbIJeJICHHbIe 3eJIeHbIe 


200 [ 
409 
| JUD ree 
Ro 
ao SO) 
i) Weeet 
200 ee Ea 
Xx = 
188} = 
= Silk = 
J0EHt T0ete §$ Lilet Ties Gable 
1) : ees BP ee — ER a / Nompeg- Re od Gibpasa- 
NIT EE ET HERS PELL: E52 vee —- (1) 4] Ganue 
Puc. 1. unamuKa norpe6menua (B MUIWIH- Puc. 2. banaue no yraepoxy mpu pocte 3e- 
MOJIAX Ha JIHTp) STHOBoro cnupta (/) 4 slenbix 6akTepHii Ha cpege Jlapcena c 0,1% 
yraekucsoTp! (2) H oO6pa3soBaHHe yKcyCcHol sTuoBoro cnupta u 0,4% NaHCOs. a — 
KHCJIOTHI (3) 3emeHbIMH OakTepHAMH, BbIe- OakTepuH 43 muMaHa KysvibHuK, 6 — U3 
JIGCHHBIMH M3 JMMaHa KysbHuK (a) H H3 Caxkckoro ozepa. / —cnupt, 2 — yruleKiCe 
Cakckoro osepa (6). 4 — yrmepog KeTOK B Jota, 3 — ykcycHaa KucoTa, 4 — KleTKH 


MMJIJIMPpaMMax Ha JIMTpP 


OaKTeEPHU OCYINLECTBIAIOT OKMCJIeHHe ITHJIOBOTO CHHMPTa, CBASAHHOe C OTOBOC- 
CTaHOBJIEHHeM YrJIeKHCJIOTHI. OOpa30BaBlaAca B pe3yJIbTaTe OKHCJIEHHA CNUpTa 
yKcycHad KHCMOTa MOXKeT NOMBepraTbed TaslbHeHWeMy OKHCJIEHHIO JO yrvieKuc- 
JIOTbI HJIM BKJIIOUATbCA B KOHCTPYKTHBHbIe Mpollecchl, He MOABeprancb MOJIHOMY 
okucuieHuio. TlocmeqHHH Mpollecc, BEePpOATHO, HMeeT MeCTO Y NYPNypHbIxX Oak- 
Tepuit (1). B orHomleHun 3eeHbIX OakTepHi STOT BONpoc TpeOyerT chellMaJIbHbIX 
HccJleqoBaHHi. 

TIpopefqeHHble OMbITHI NMOKa3aIH, YTO B MpHpose HMeloTCA CBOGORHOKUBy- 
UlHe 3eleHble cepoOaKTepHH, CMOCOOHbIe MCMO/IbSOBaTb JIA CBOero pocta U do- 
TOBOCCTAHOBJICHHA YIVIeKHCOTHI OpranHyeckue coequHeHHA. J[o cHx nop Ta- 
Ka BOSMOXKHOCTh Oblla OTMeYeHAa TOJIbKO WIA 3eleHbIX OakTepuH Chlorobium 
chlorochromatii, KoTopble BcTpeyatoTcaA B Mpupose B CHMONO3e Cc HeCLIBeTHBIM 
OpraHu3MoM, COCTaB/IAA C HAM Kommekc Chlorochromatium aggregatum (4). 
Bo3MoxKHO, YTO CMOCOOHOCTb BbIJeICHHbIX 3@ICHbIX OakTepHii MCNOsb30BaTb 
OpraHvyeckne COeAMHCHHA CBA3AHa C TEM, UTO OHH OONTAIOT B BOJOeMaX, Oora- 
TbIX OpraHHuecKHMH BelllecTBaMH. Torfla HX culeqyeT paccMaTpHBaTb, KaK HO- 
By!O SKOJIOrMYecKy!O (POPMy 3e/eHbIX OakTepH, NpHHalexalllux, BepOATHO, 
K pogy Chlorobium. Ho ucxog4 43 MpHHUMMOB CHCTeMaTHKH 3e/eHbIX OakTepHa 
(°, °) Mb BapaBe CUHTaTb, YTO OOHAPYXeHHbIe OPraHH3MbI NpescTaBsAIOT HO- 
BbIM BU 3e/eHbIX CepOOakTepHH, AIA KOTOPbIX MOXKET GbITb MpesoxeHO Ha3Ba- 
Hue Chlorobium ethylicum. 

MockosckHli rocyapcTBeHHbIH YHHBepcuTer ' Tloctynusto 

um. M. B. Jlomonocosa 29 VII 1959 
UWHTMPOBAHHAS JIUTEPATYPA 
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sen, J. Bacteriol., 64, Ne 2, 187 (1952). * H. Larsen. Kgl. Norske vid. selsk. Skr., 
Ne 1, Brun VII, 199 (1953). * Kl. Mechsner, Arch. Mikrobiol., 26, Ne 1, 32 (1957). 
5C. B. van Niel,| Bergey’s Manual of Determinative Bacteriol., 1957. 
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Mornayer Akagemunu nayr CCCP 
! 1959. Tom 129, NM 6 


BHO@H3HKA 
Tl. F. KEPEBYEHKO, U. ©. KPACHDbIX, H. MI. JIEBKOBA u C. 1. SPMOHEHKO 


BJIAAHHE MECTHOM AC®HKCHH KOCTHOTO MO3PA 


HA TEYEHHE HW UCXO] JIYYEBONW BOJIE3SHM 
(ITpedcmasaehto akademuxom H. JI. Kuynanyem 5 VII IRYSID)s « 


cxoy AYUeBOrO NOpaxkKeHHA B 3HAYHTeMbHOM CTereHM OMpesedseTca rtyOu- 
OH H3MeHeHHH B paMOUYBCTBUTeEIbHbIX TKAHAX HM B MepBYiO O4epeb B Op- 
jfaHaxX KpOBeTBOpeHuA. YOeANTe/bHbIe NOKaSaTe/IbCTBa STOMY MOJYYeHbI B OMBI- 
jTaX C 9KPaHMpOBaHHeM KOCTHOrO MOSra H cese3seHKH (1°), a TakKxKe B MHOFOUNC- 
JIGHHBIX HCCJIeOBaHHAX 0 JieOeYHOMY JecTBHIO TpaHCMaHTalluu STUX Opra- 
Hos (°°). Ip stom y Mpnuel w KpbiC MakCHMaJIbHbIt acbtbeKT nosyyueH OT BBe- 
J@HHA W30/I0rMYHOrO KOCTHOFO MO3ra, MeHbIUMM OT TOMOMOrM4HOrO HM COBCeM 
He3HaYHTeJIbHbIM — MIpH YeTepOsorMyHOK Tpaucniantauuu (194%), Y codax 
Ha0i0faocb yBeJIMYeHHe BbPKMBaeMOCTH TOJIbKO MIpH HCMOJIb30BaHHU ayTOuO- 
THUHOrO KOCTHOrO MoSra, a TpaHCMlaHTalldA MO3ra JOHOPOB axe He yBeMUH- 
Bala MpOJOJKUTebHOCTH XKH3HH JIeEYeHHbIX XKMBOTHEIX (14). 
Bee 9TH JaHHble TOBOPAT O TOM, 4TO B HacTOAWlee BPeEMA HCHOMb3OBAaHHe 
oOHOpckoro KOCTHOrO MO3ra BCTpedaeT 3HAUUTeIbHbIe TpyAHOcTH. B cBa3u c 
9THM BOSHHKaeT HeOOXOAMMOCTb U3bICKaHMA MyTeH MOBbIMeHHA payMopesncTeHtT- 
‘HocTu KOCTHOrO “MO3ra HeMocpescCTBeHHO y OG/Jly4YaeMOro X%KHBOTHOPO. 

Mcxola W3 STHX peMMOcbiIOK, a Tak%Ke YYHTBIBAd JaHHble O CHWKeHHH 
PaMMOUYBCTBUTeJbHOCTH OTJEJIbHbIX OPraHOB IPH Co3qaHHH B HHX YCJIOBHH 
MecTHOH runoxcun (°, 1° 1”), usyyeHO BIMAHHe Ha TeYeHHe HM HCXO sy4eBor 
6oe3HH MeCTHOM actbHKcHM, co3aBaeMoli Ha BpeMA OOJlyYeHHA B KOCTHOM 
MO3re X%KHBOTHBIX HaJIOMKeHHeEM Ha 3aHHe KOHCYHOCTH XAKPyTa. 

B mpeBaputebHbIxX OMbITaX Ha KPbicaX HM KPOJIMKAX C MOMOLIbIO pauoak- 
TMBHOrO u30TONa dociopa (0,5—1,5 mCu NazHP**O, Ha 1 2xHBOoTHOe) OpIIO 
YCTaHOBJIeHO, TO HaJlowKeHHe X%KryTa Ha HM2KHIOIO TpeTb Oelpa MpHBOANT K 
MOJIHOMy TemMocTa3y, a CJIEMOBaTeJIbHO, HK ac(pPHKCHH B TKAHAX HMKe MecTa Tle- 
PeBA3KH, B TOM 4UHCJIe B KOCTHOM Mosre rovieHH. Hao Obilo %*KLaTb, ITO BbISBaH- 
Had MecTHad acPHKCHA CHH3HT MOBperxkMalollee AelicTBue paqnauuu Ha KOCTHBIM 
MO8r H COXPaHUBINHeCd MpH 9TOM KJIeETKH B MOCMeAyIOUleM ABATCA HCTOUHHKOM 
pereHepalluu KpOBeTBOpeHHA. 

UccteqoBanve mpoBeyeno Ha 263 B3pocuIbIx OembIxX Kpbicax uv 503 OewbIx MbI- 
max o6oero nova. O6myyeHve OOulee, OMHOKpaTHoe B Josax 700, 750 u 800 r 
¢ nomourbio PYM-3 npu 180 xB wu 15 mac dbuaptpamu | MM Al u 0,5 MM Cu; Kox- 
Ho-(boKycHoe paccToaHue iA Kpbic 30, AA Mpmueh 40 CM; MOLLHOCTb AO3bI COOT- 
BercrseHHo 49 u 32 rB1 mun. DKryt 43 KpyrvlOH peSHHbI HakJapiIBasicA Ha 
OJHY WIM Be KOHCUHOCTH HeMocpescCTBeHHO Mepex HayaJIOM OOyYeHNA HW CHH- 
MaJicad cpa3y Mocuie ero OKOHUaHHA. 

B kauyectBe noKka3aTesieH BJIMAHUA acPUKCHH YYUTHIBAJIMCb: BbIMKMBaeMOCTH, 
TIPOLOMKUTebHOCTh MUSH, WMHAMUKa AeFeHepaTHBHbIX M3MeHeEHUM KJeTOU- 
HbIX sep H MUTOTHYECKOFO HHJeKCa B KOCTHOM Mosre H MOpOOrHyecKUH Co- 
€TaB KpOBH. 

Bo Bcex MpopeweHHEIX OMbiTaxX HasloxwKeHHe XTryTa OarONpHATHO CKa- 
3anocb Ha Te“weHHH HM ucxogxe syueBoro Nopaxenua (rad. 1). K 12 quo B 
ONBITHBIX PpymnaxX BbLKHBaO OT 40 To 80% MplllleH, OOTYYeHHEIX B o3ax 700— 
750 r, MpH rMOeM BCeEX KOHTPOJIbHbIX 2KUBOTHBIX K 8—10 quto. K 30 aHI0 Koun- 
UeCTBO BBIKUBIIMX MbIllel 3HauYHTeIbHO CHMxKAasOCcb (10—50%). 
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Ta6Onuna 1 


Bausune mectuoli achukKcHH KOCTHOTO MOSra Ha BbIKMBAeMOCTb OOJYYCHHBIX MBIWeH HW KpbI 
be ee ee eee 


BppKuso % Bork nBaHHAa 
Ilo3a 06- Yyeano =. a | CP ER His eee 
JyueHua, Tpynnpi 2K HBOTHbIX >K HBOTHBIX 42 30 42 30 FOI#K. KUSH 
r J\¢Hb J\CHb TeHb eHub a. 
M bl Wu 
700 KouTpoub 25 0 0 0 0 8,5 
PKYT 70 34 17 | 48,6 | 24,3 {2,8 
750 KoutTpoub 100 0 0 0 0 Ul 
Kryt 88 Ad 13), | of 14,6 12,6 
MepxkamuH 60 Shi 24 61 Teles 1 PA 
Mepkamuu + 2xXTyT 60 o2 34 | 86,6 | 56,6 1905 
850 KouTpowb 10 0 0 0 0 4,1 
YKryt 10 0. 0 0 0 4,9 
Mepxkamuu 10 2 4 20 10 10,4 
Mepkamuy + xTyT 10 3 2 30 20 11,4 
K pcb 
800 KouTpoab 70 | 28 4 | OT by) | 10,6 
| WKryr 128 78 | 41 | 61 33 120 


CpeXHAA MpOLOMKUTebHOCTh KU3HU ONbITHBIX MbilWeH Bcerfa Opa 3Ha4dH- 
TeJIbHO OOJIbIe, YEM KOHTPOJIbHEIX. AHaJiOorMuHble AaHHble MOJy4eHb! B ONbITaY 
Ha Kpbicax. Pa3Hvlla B BbIxKHBa€MOCTH XKHBOTHbIX B 3aBHCHMOCTH OT TlepeBaAs- 
KH OHO MIM DBYX KOHeUHOCTeH Oplia HeCyIecTBeHHOH. OddeKT HaslioxwKeHHA 
*KTYTa NOTEHUMPOBAaJICA C Salll[MTHbIM HCTBMe€M MepKaMHHa”. 

Cneyer OTMeTHTb, UTO Nocse MepeBASKH KOHeUHOCTeH y XKMBOTHBIX HaOJIIO- 
Aalach OoNeBaH peaklMa, BbIPaKaBWaACA B NOBbILIeHHH BOSOYHMOCTH HW JBH- 
TaTeJIbHOH AKTHBHOCTH MW arpeCCHBHOCTH. 

Js ucksO“eHHA BO3MOXKHOFO BIHAHHA Ha PalMOPe3HCTeHTHOCTb XHBOT- 
HbIX BOSHHKaIOWWMX B OpraHHsMe PYHKUMOHAIbHBIX CABHTOB, CBASAHHBIX C 60- 
JeBOH peakliveH, YacTH MbIlleH Mepel HaJlOwKeHHeEM XWIyTa MpOW3SBOAMIOCE 
MecTHOe O6e360JIMBaHHe KOHEYHOCTH C MOMOIILbIO HOBOKaHHa. Paynosalll\HTHOE 
HeHcTBve MecTHOH acipHKcHH KOCTHOrO MO3ra B 3THX OMbITaX He CHHKAaJIOCb, 

BuusHne actbuKcHM HelocpeqCTBEHHO Ha MOpaxKaeMOCTb KOCTHCTO MOSTé 
y OOJYYeHHEIX XKHBOTHBIX ONpeeAOCb YMCIOM JereHepaTHBHBIX sep H ME- 
TOTHYeCKOrO HHJeKCa B TOTAJIbHBIX IipenapaTaX H3 KOCTHOrO MO3ra MbIlleH F 
4YHCJIOM MHKPOHEKPOTHYeCKHX OUAKKOB, KOTOPOe NOACIUTHIBAJIOCb METOJOM JIKO- 
MHHeCHeHTHOK MMKpocKonuH no Melicemto (15) B omprrax Ha Kpbicax. Mcnoub- 
30BaJICA MO3Pr OOJIbUIMX OePIOBbIX KOCTeH; MPH 2TOM XHIYT HakWalbiBascA Ha 
MpaBylO KOHEYHOCTb, a JlIeBaH CJlYKUJIa KOHTPOJbHOH. 

Jl WpHroToBJeHHA TOTAJIbHEIX penapaToB Mosr 3 yaca uKCHpOBaJICA B 
*KuKocTH Kapuya, a 3atTem 20—30 MMH. OKpalliMBasicd YKCYCHOKUCJIbIM Kap- 
MHHOM; NocJie STOO HeOOJIbIIMe KYCOUKH MO8ra MepeHOCHJHCb Ha MpelMeTHOE 
CTeKJIO B KallJilO XJOpasIruypata MU NphaBJUBaIWCb NOKPOBHBIM CTEKJIOM C TO- 
CleLyIOWuM NapapunupoBpannem. Of kaxk oro KHBOTHOLO FOTOBHJIOCb 5 Npenapa- 
TOB, B KaxKJIOM Npenapate onpeyeaiocb 4YHCO JereHepaTHBHbIX sAgep Ha 1000 
HenmoBpexeHHbIX. IIpu sTOM YUHTHIBAIMCh JIMIUb JerKO pacnosHalolHecs UE- 
TCHCHBHO OkpallleHHble Apa, paspyllatollwecA MyTeM NMKHO3a HU peKcHca; 
JIM3HPpOBaHHble Apa (O/leqHO OKpaleHHble) He YUHTHIBAJIMCb BO M30exKAaHHeE 
BO3MOXKHOCTH CMeLICHHA UX C HOPMaJIbHBIMH. MutoTnuecKul MHeKkc Opesesascs 
MyTeM nojcueTa yuCJia WesAuWuxca ayep Ha 1000 unTepKuHeTHueCKHX. 

Kak BuHO H3 pyc. 1, Ha KOTOPOM NIpMBeJeHEI Pe3YJIbTATbI THX OMBITOB, 
MeCTHaA acHKCHA SaMeTHO CHWKaeT JereHepallvio HW 3HaYHTebHO MOBbMNAeT 
MHTOTHYeCKYIO AKTHBHOCTb KJIeTOK OOJIYYeCHHOrO KOCTHOFO Mosra. 


* 
, Rea ide XJIOpruapaT MepKaMHMHa, CHHTesHpoBaHHbl D. IO. PaguucKuM, T. Ma. 
—/", B Jose 3 MP Ha MbIlIb 3a 5—7 MMH. Mepeq HanomKeHHeM >xKTyTa. 
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| Ilpu smomunectlexTHo-MuKpocKonMYecKHX UcCeqOBaHHAX KOCTHOTO Mos3ra, 
MpOBeeHHBIX NO paHee ONMCaHHOMy HaMM BapHaHTy meToguKu (1°), o6uapy- 
4KCHO O/aPONPHATHOe BIMAHHE MeCTHOH ac(uKCHH Ha paHHHe palual\Monupie 
IOBPCKACHHA KJIETOUHBIX HYKJICHHOBLIX CTpyKTyp. B KOCTHOM Mosre OMbITHOH 
XOHEYHOCTH, H3BJIE4eHHOM Yepes 3 Yaca Nocule OOYYeHHA, UMCIO MAKPOHEKpo- 
MYeCKMX O4APOB OplvIO B CpeqHeM Ha 65% MeHbille, YeM B KOHTPO.e. 

_ Kak nokasaiu uccileqoBpaHua mepudepuyecko KpoBM, MecTHaA acibuKcusa 
KOCTHOFO MOSra CYIIeCTBeEHHO He CKa3biBalacb Ha TulyOuHe sJeHKoMeHuu. OZ- 
Hako c 5—6 JHA y ONBITHBIX 2KMBOTHBIX YMCIIO JeHKOMMTOB Hayao yBeM4NH- 


4BaTbCA, B TO BDEMA KaK KOHTPOJIbHbIe B STO BPeMA YxRKE NOPHOaH NpH ABJICHHAX 
porpeccupyiouleH vsiedkoneHun. 
&0 
S 
QS” 
ay & 
Ss 
S IO 
& 40 
i| $0 
& 20 
S 
0 
0 == 0 = 
Bi GAG GBiAlG 2 GF OG 24 6 9 && k F WOW 2 CHW 
~~ Sy 
Yacol CYITIKU YaCE! Cy mK 


/ Bpemsa nocae obnyyenus 


Puc. 1. Jlelicraue mectuoit accbuKcHH Ha ereHepauMio HM MHTOTMYeCKHH WHeKC B 
KOCTHOM Mosre. @ — MlepeBA3aHHaA KOHEYHOCTh, 6 — KOHTPOVIb 


M3 npoBeyeHHoro uccieqoBaHuA BUHO, YTO HaJIOxKeHHe Ha KOHEUHOCTH O6- 
JTyYaeMbIX XKMBOTHBIX 2KTyTa CHWKaJIO CTeMeHb NOpaxKeHHA KOCTHOrO MO3ra HU 
OlarOnpHATHO CKa3biBaslOcb Ha TeYeHHH M UCXOJe JyYeBorO Noparkenua. 

YMeHbleHve PiyOMHbI MopaxkeHuA KOCTHOFO MO3ra, BeEPOATHO, OOYCJIOBJIEHO 
CHMKeHHeM B HEM KOHIWeHTPpalu KUcMOpoya. OHaKO MPH 9TOM HEIb3A MCKJIIO- 
YMTb MH BO3MOXKHOFO BIHMAHHA Ha PaNOpe3HCTeEHTHOCTb CONYTCTBYIOWero Hapy- 
INCHHOMY KPOBOOOpallleHHIO B KOCTHOM Mo3re OOJIee HH3KOrO YpOBHA OOMeHHBIX 
TIpOWeccos. 

O6napyxeHHbIM adbpekT cyMMMpyeTca Cc pafMO3allHTHbIM JeHcTBHeM Mep- 
KaMHHa. Ectb OCHOBaHHA MOJlaraTb, YTO OH OyAeT YCHJIMBATbCA KOMIMJICKCOM 
FleueOHBIX MepOMpHATHH, MpHMeHAeMbIX B TepanHu JyyeBoH OovuesHH. 


Tlocrynnuio 
5 VII 1959 
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Axayemuk AH BCCP T. H. POHEB, P. B. E®PEMOBA, H. I. HBAHOB u JI. A. KPABLLOB 


| 


OB Y4UACTHH KOPOTKOBOJIHOBOM PAX HALMM B PEAKILHH 
NEPEXOJA TMPOTOXJIOPO®HJIJIA B XJIOPOPHJI a 5 


| 


Eme Tumups3es (*) Jad 1paBHJibHoe HCTOJIKOBaHMe ABJICHHIO ObICTpOro CMe- 
ULCHHA B JWIMHHOBOJIHOBY!O0 OG/IaCTb KpaCHOH MOOCbI ChekTpa NOroujeHHa, 
HaG/lOaeMOrO B SKCTPaKTaX STHOJMPOBaHHIX JIMCTbEB MocyIe MX HeNpoLos- 
X%KUTebHOrO OcBeleHHA. Ilo ero MHeHHIO, H3MeHeHHve CieKTpa CBA3ZAHO C Mpe- 
BpallleHHeM OOpa3yloulerocA B TeMHOTe NpeMlecTBeHHHKa xXsOpCHusa — npo- 
TopuIMHA (NpoTOXJopcedussa) B xMopcus. Mm xe Oba oTMeyeHa OObWAaA 
CKOpOCTh peaKUHH, 3aBeplatioulelica B TeYeHHe HeCKOJIbKUX MuHYyT. Jlupo (?} 
OTMeTHJ GbICTpoe MpoTeKaHHe STOH peakuun (8—10 MuH.) pH TemMmepatype 
HMKe HYJIA. 

Tleppoe HaGsr0JeHve BMAHHA PasJIMUHBIX JVJIMH BOJIH Ha Mpollecc nepexoza 
NpoToxJope@ussa B XJOpcdusI C NOMCLLLIO BUSYaJIbHOrO MeTOJa NpoBeleHoO 
Moutesepze uv Jito6umenxo (3). ABToppl Halim, 4YTO KpacHas OGlacTb ad¢dek- 
THBHee CHHeH, a CHHAA SccbeKTHBHEe 3eueHOH. TouHand xapakTepucTuka pasua- 
WHH OTCYTCTBOBAUJIA. 

VUccnelopaHve STOW peakWMH B pa3JIMUHbIX yYacTKax CheKTpa C NOMOLLbIO 
cBerc@uIbTpoB npopegxeHo Wmuyrom (*), yka3aBWIMM Ha OOuIbLyIO CKOpCcCTb 
3TOH peakIlMH B OOMaCTH NoOrsOMeHHA NpoTOXNOpcussa. OHako BU3ZyaIbHDBe 
MeTOJIbI, KOTOPble MOTJIM ObITb MPHM€HEHbI B TO BPeMA, He NO3BOAUIM KONUe- 
CTBCHHO OLCHUTb JelcTBHe paHalM pa3JIMUHbIX JVIMH BOJIH. Bosee ToUnBIE 
JlaHHpie nomyueHb! MpanK (°). Ona ocBelllasia STHOJIMPOBaHHble JIMCTbA xXwe6- 
HBIX 3JiaKOB Yepe3 CBETC(PUJIbTpbl C H3BECTHbIMH XapaKTepHcCTHKaMM HM OOHapy- 
%KWJla XOPOMlee COOTBETCTBHE MEXKAY CNeKTPOM JelHCTBHA HW CHeKTPOM NOrsiowse- 
HHA IpoTOXJOpcusia B pacTBope. Bmecre c TeM, NOJOxwKeHHA MaKCHMYMOB 
cnekTpa JeHcTBUuA OblWwIH 3aMeTHO CMELLEHbI B JJIMHHOBOJIHOBYIO OG6JIACTb OTHO- 
CHTCJIbHO NOJCKeHHH MAKCMMYMOB CII€KTpa NOMcMeHHA NpoTOxTopcmursa 
B pacTBope. KaptTuna, HaOsloqaBlasnca DpaHk, Oblia HECKOJIbKO UCKaxKena 
BJIMAHH€M KapOTHHOHAOB, XOTA, MO MHEHHIO aBTOpa, HeE3HaUHTeJIbHO — Bevel: 
cTBHe oco6oro reOMeTPHYeCKOrO pacMOJIOXKeHHA KapOTHHOHWJOB B MuacTulax 
(MOJIeKyJIbI KAPOTHHOHAOB pacnowioxKeHbl riyOxKe B rpanywax, YeM MpoToXOpo- 
dbus). Ocremenve, npHMensEMeecs, Dpank, Oblwio AOBOMbHO NpCLoNmMUTeENbE 
HBIM H NOSTOMY K peaKI\HH Nepexojla NpoToXopcduia B xXsJOpchysn npuco- 
e2MHAJIOCb B HEKOTOPOH Mepe ABJIeHHe HOBCCOpasoBaHnA NpoToxcpcdunsa. 

Bosiee JeTasibHO STOT Npoulece uccienopan Kocku, @penyem u Cmuttom (°). 
Jia BbieyieHHA MOHCXpCMaTHYECKCrO Nyuka MpHMeHsAJCA AndpakUHCHHBIt 
MOHOXpomaTop. MctouHHKOM BO30yKMeHHA CyKWa PTYTHAA JlaMna cEepx- 
BbICOKOrO LaBsIeHHA MCULHOCTbIO 2 KBT. MuTeHCuBHCCTb paqvalnu usMepsiuiace 
Np MOMCiwH chewvasbHOH TepMOnapbl. B KayecTBe OGbEKTa HCNOMb8CRanach 
KYKypy3a — HOPMaJibHaw HM aJIbOMHCCHbI MYyTaHT, MOUTH He conepxalnit 
KapoTHHOHJOB. Tlocie akcTpakUHH NVIMEHTOB alleTOHOM C NCcseLyKMHM Tepe- 
BONOM B Scup onpeledanca Kos¢uLHeHT NoricmeHuA npoTcxsopcedussa upH 
624 mp uw xuopcdussa a np 663 my wa cnextpcd@otometpe Bexmana. Benen 
CTBHE KOPOTKOTO BPeMEHH SkKcnO3HUMH (OT 20 ceK. JO 6 MHH.) BANAHHe RCEapou- 
HOTO OOpasoraHHA MpoToxopcdya WU ApyruX NWIMeHTOB EbWIO HCKJICUeHO. 
Kak 4 B onbiTax MpaHK, CNeKTp JevicTBUA OKa3aJICA CMELCHHBIM OTHOCHTEABHO 
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ElekTpa MpoToxsopoduiia B pacTBOpe B AWHHHOBOIHOBYIO O6ulacTb npH6wn- 
HTeJIbHO Ha 20 My, CrlelyeT OTMeTHTb, YTO NPN conocTaBseHHH cnekTpa jeH- 
TBHA CO CIEKTPOM MpOTOXOpodusia B eCTECTBEHHOM COCTOAHHH coBnawennve 
QlOcTaTOUHO NOHO, B OCObeHHOCTH Ha MyTaHTax, He COJlepKalllMX KapOTHHOH- 
i Tlocequve, BonpekH JaHHbIM Opank, cubHO UCKaxKaloT NOPACULeHHe B 
HOJIETOBOH O6vIacTH. 

Takum o6pa30M, B BHAMMOH OOacTH ceKTpa aHeprua, HeOOxosuMan LA 
[BOCCTAHOBJIEHHA MpOTOXJOpCcua B XNOpodu a, Morwouaercs, mo Kpali- 
jHeH Mepe B HavaJIbHbIX cTaquAx, 
/HCKJIOUNTEIbBHO CaMHM MpOoToXxJo- 
| po@uuiom. 

JlelictBue y.-c). paquaunu ua 
Mepexoy npoTtoxnopod@uuisa B Xs0- 
pou KoNM4eCTBeEHHO ‘He u3y- 
‘Yalocb. MMetoTrca JOBOJIbHO cTa- 
|ppie paOoTbl, Kacalollueca mpeje- 
Jia MeHcTBuA y.-. WyueH Ha OOpa- 
30BaHve xopcdusia. OLHN aBTO- 
'PpbI yKa3blBaloT, YTO STOT Mpeseu 
‘gexuT oKoio 397 mu (Busuep, 
1877), Apyrue — oxono 300 mu 
(Caliep, 1928). 

Cnektp mpotToxsopousnia B 
‘pacTBopax Jia BHAMMOH u y.-. 
oOsactu 6pwt usyyeH Kockxu u 
Cmntr (‘). Bosbutoe norsomenue 
npu 432 mw cMeHsAeTca B Oosiee 


-KOPOTKOBOJIHOBOH O6/lacTH MHOrO ; 
-MeCHbIMUHM MOrJIOULeHHeM Cc HeOOUJIb- Bee 523 acre EG a 


IHMH MakCHMyMaMuH mpH 220, 
270 u 340 mu. Puc. 1. Cnektpb! Normoujenna (a)° u mOMMHecIeH- 
3 WMH (6) AWeTOHOBLIX 9KCTPakKTOB STHOMMPOBAaHHbIX 

B HactosileH padoTe MpoBe-  jyctees sumeHa B 3aBHCHMOCTH OT BpeMeHH ocpe- 
fleHO HcceqoBaHHe BJIMAHHA He- wenna (A= 365 Mp): J — nuctba He ocBenlanHch, 
KOTOPBbIX yuacTKOB I y.-Q. pawua- 2— OcBeleHHe 10 CeK., 38 —30 CceK.,, 4—1 mun. 
WMH Ha peakuio Mepexoya mpo- 

TOXNOpOuNa B XJOPOMHM a. 

B kayectBe OObeKTa B3ATHI JIMCTbA AUMCHA H KYKYPY3bl B BO3pacte 10—14 
Ave, BbIPallleHHble B MOJIHOH TeMHOTe. Cpe3aHHble BepXYIUKH JIMCTbeEB JJIHHOIO 
5 CM paciiouiaramucb B AULMKe Ha MWIOCKOM OeJIOM 9KpaHe M PABHOMePHO CCBELLa- 
JHCb IP pa3MUHbIX SKCNOSHUMAX — OT 2 cek. Jo 15 mun. UctrouxnnKkom oG6sy- 
YeHHA cyxKuUsa pTryTHaa samna CBJI-III-250. Cper cdoxycupopasica KBaple- 
BbIM KOHJeHcopoM. B KauecTBe (PHJI_TPOB CJIYKHJIa KBapWeBaA KIOBETAa C HaCHI- 
U[€HHbIM pacTBOpOM MefHOrTO KyNopoca MH CBeTC*PHIbTpbl H3 CTaHapTHoro 
HaOopa A BbIeeHUA PTYTHBIX JIMHMM. OcBeMleHHOCTh JIMCTbEB Oblia paBHOMep- 
HOH, C TOUHOCTHIO Jo 2—3%. OTHOCHTeIbHad HHTCHCHBHOCTH JIMHHM Onpeyessa- 
Jlacb IIpH moMolM dotTosemMeHta CI[B-6 c usBecTHOH cMeKTpaJIbHOH 4yBCTBH- 
TeJIbHOCTbIO. OcBellleHHOCTb 9KpaHa C JIMCTbAMH B OTHOCHTCJIbHBIX eHHHWaX 
Aa sunHui 313, 365, 436 u 578 Mu cooTBeTcTBeHHO cocTaBasa 0,012; 0,35; 
1,00 u 0,70. Jina nunni 436 u 578 mp ocBellleHHOCTb Oblia H38MepeHa MPH Mo- 
MOULH JIKOKCMeTpa MM Mosly¥eHbI cooTBeTcTBy1oOMIMe sHayeHHaA 2,0-10° u 
1,4 -10° aspr/cm?. 

Ilo ucTeyeHuu onpeyeseHHOrO BpeMeHH Npoba, cosep2xallad OKOIO 20 sTHO- 
JMpOBaHHBIX JIMCTOUKOB, (PUKCHPOBaacb B TeEMHOTe H SKCTParMpoBalacb alle- 
TOHOM. OGbem dkKcTpakTa JoBosuica Wo 20 mu. Bo Bcex cayyaax u3Mepsuiuc! 
CHEKTPbI MOPOULEHHA VW JIIOMMHeCIeHUMH 9KCTPaKTOB. 

CrekTpbi NOrouleHuA NOJyYeHEI Ha cnekTpodoTomerpe C®-4. Cnextpbr Ji0- 
MUHECICHILHH MpOMepeHb! UpH Bos6yxKeHuU pTyTHOH mMHHelt 436 My Ha MOHO- 
xpomatope YM-2 c qoroymHoxuTeem MOY-22 u ycuuHTeeMm MocTOAHHOrO 
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1 a te - —— eee 


TOKa. YCMOBHA BO30YXKMeHHA COOTBETCTBOBAJIM MHHHMaJIbHOH peadcopOunu. 

PexuM pTYTHOH JaMMbl KOHTpOHpoBasicA POTOSJIeMEHTOM. ! 
Tlpotenr mpeppatenua mpoTroxsopopusia B XJIOPOPHII a BLIMHCIAICA NO 

(bopMyvie, lmpefioxkeHHOH CMuTTOM HM Ap. . 


39,9- 100 ; (1) 
(pare 


662, 


ips 


rae T —npouent nepexoma; Desa A Desg ONTHYECKHE NVIOTHOCTH COOTBET- 
CTBeHHO mpu 624 nu 662 mu. 


Ecam cuvtatb, uro mpomece nepexoxa mpoToxsopodusa B sone a 
O6uMOUIeKYIApHEIH °,°), TO 


aT 2 
ao = Fla) sy 


rae F — acteKTMBHOCTb IIpo- 
wecca, IJ,,—U4HCIO KBAaHTOB, 
nayaroulux Ha STHOJMpOBaHHble 
uuctba 3a 1 cek. [Ilocme un- 
TerpupoBaHua JIA S:ppeKTHB- 
HOCTH mosyuaeM 


af 
fe i.t0=T) ae 
u 
Ih egse 
a KB 2 4 
ec 5 pe, oe 


TlocmeqoBaTesIbHOCTb Tlepe- 
Xofla IIpOTOXMOpOPua B XJIO- 


7] F 0 15 Wy pout a B 3aBHCHMOCTH OT 
Int BPeMeHH OCBeILeHHA STHOJIH- 
ane POBaHHBIX JIMCTbeB SUMeHA 


Puc. 2. [IpowenT mepexoga npotoxsopopuina Bxao- y.-. cBetrom (A = 365 Mp) 
pou a (a) M adibeKTHBHOCTb sToro mpouecca (6) mpeycraBsieHa Ha puc. |. C ysBe- 


IIpH O6yueHHH STHOMMPOBaHHbIX JIMCTbeB sAUMeHA ueHHA 
Pa3JIMUHbIMM JIMHaMH BoH: J —578 Mp; 2—436 Mu; ABTEHHEM EPeMcEy oouy 5 
38—365 mw; 4 — 313 Mp. 3HaueHia uIKanbI acdextus- PaCTeT KOJIMYECTBO MpOTOXJIO- 


HOCTH SABJIMIOTCA OOpaTHOH BeMUMHOli uMca KBaHTOB pOdHJIla; CyMMa UX ocTaeTcA 

B 1 cex. na | cm?, yBenuueHHo B 1017 pas MOCTOAHHOL c TOUHOCTEIO 1 — 

3%. Takaad »ke KapTHHa Ha- 

OutofaeTcA WU AIA ApyruX WIMH BOTH OGy4atomero cBeta. Mick.smoueHve co- 

CTaBJAeT OOJIYYeHHe CBETOM JWIMHbI BOHEI 313 Mu, mpH KOTOPOM HapyliaeTcs 

MOCTOAHCTBO CYMMbI MpoToxJopodpusia HW XJopodusisa a, YTO B MepBy1O OYepeb 
CBA3aHO C paspylieHveM x.1opodusiaa. 

Ha puc. 2a npuBeeHb SKCMepHMeHTabHble 3HaueHHA T B 3aBMCHMOCTH OT 
4uCJla KBaHTOB, MaalolulMX Ha STHOJIMpOBaHHBe ucTbA. Ilo akcnepHMeHTaJb- 
HbIM TOUKAM paccuMTaHa asdPeKTMBHOCTb Mepexoga. Jia BuUMOH OOacTH 
cileKTpa apPeKTHBHOCTb MocTroAHHa™ (puc. 26). B y.-c. o6macTu Takoe NOcTOAH- 
CTBO COXpaHAeTCA B JOBONbHO yY3KHX Tipefetax. OddekTHBHOCTh NMafaeT NO 
Mepe YMCHbINCHHA JVJIMHbI BOJIHbI OOyYeHHA. OcoGeHHO CHJIbHO 9TO MpOAB- 
JA€TCA TPH ecTBuu pawuattuu 4 = 313 my, uro, BepoATHO, cBA3aHO C nOsaB- 
JAIOULMM eHCTBHeM KOPOTKOBOJIHOBBIX KBaHTOB Ha TOHKY1O CTpyKTYpy XJOpo- 
M1acTOB H rpaHyJl, a TakxKe C YaCTHYHBIM pa3spylienuemM nurmeuta. [loqoOupIe 


* Pacuetbl siekTHBHOCTH, MIpOMsBeseHHbIe 43 MpenomoxKeHHA Oo MOHOMOJI€K y 1A p HOCTH 
mpotlecca, HE AaloT NOCTOAHHOTO 3HayeHHA IA ocpdpeKkTHBHOCTH. C yBennyeHHem 3Heprult oGmy- 
YeHHs OHA paBHOMepHO mamaer. 
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UPOWecchl MPH AVIWTeIbHOM OCBeULCHHH HeOAHOKPaTHO OTMeUaJIUCb B JHTepa- 
type (°,"). 

| OpPPekTHBHOCTS [Wit usTyyeHua A = 578 Mu HeBeHKa, B COOTBETCTBHM C 
MaJIbIM MOPIOULeHHeEM MpOTOXNOpopua B sTOH OGacTH. SHauyuTeAbHaA a(p- 
(eKTHBHOCTh HaGMO_aeTcA MpH AeMicTBHM panuatun 4 = 436 mu, pacnosoxeH- 
HOH HeJlaleKO OT MaKCHMYyMa TOPOWeHHA MpoTOXOpotpusa B eCTeCTBeEHHOM 
 COCTOAHHH. 

OppekTuBuocTH, B pacueTe Ha OHH Maaioulu KBaHT, BBbIUMCeHHEIE m0 
HadaJIbHbIM yYaCTKaM KPHBbIX Mepexofa, Aa A = 365 mu u A = 313 my pas- 
HbI COOTBeTCTBeEHHO 8,38 -10°'’ 1 9,01 -10°-!’ cm?/cex. Kak u cileqoBasio OKULaTb, 
| MCXOQA M3 CHeEKTPOB NMOFOWleHuA MpoToxsMopoduia (*), adcdeKTHBHOCTH JIA 
_ AByxX yuacTKoB y.-. OOacTH MOUTH OKHaKOBbI. OrHomienne sdcbeKkTHBHOCTH 
K NOFJIOWeHHIO B KpacHol OOlacTu (°) NpHMepHO B 5 pas GoubIe COOTBETCTBYIO- 
ulerO OTHOWCHHA B y.- *—. OOIacTH. OHO 43 BO3MOX%KHbIX NPHYHH NOHMAKeHHA 
spPeKTHBHOCTH KOPOTKOBOMHOBOH paluallMu ABJIAeTCA SKpPaHUpyloulee Jeli- 
CTBHe KapOTHHOHOB. OHOBpeMeHHO 3TO MOXKeT yKa3bIBATb Ha TO, YTO B Y.-C. 
OOJaCTH NOFOULAaeMbIe MPOTOXJOPOHJWJIOM KBaHTbI MeHee AKTHBHEI B peakILHu 
nlepexofla. OHaKo 9TO HyAXaeTCA B JONOIHUTebHOM mpoBepKe. 

Tlonp3yacb 3HaYeHHAMM SPPeKTHBHOCTH JIA HavabHbIX Mp AMOMHEMHBIX 
yUaCTKOB KPHBbIX, MbI paccunTaJH mo Popmyvie (4) 3HayeHua T B 3aBMCHMOCTH 
OT 4HCJIa KBAHTOB, MaflaoulHX Ha STHOJIMPOBaHHble JIMCTbA (puc. 2a, CHIOWIHDIe 
JIMHHH). OTKJIOHEHHe SKCHEPHMEHTAJIbHbIX TOUCK OT TeOpeTHYeCKN paccuHTaH- 
HbIX KPHBbIX J€MOHCTPUPYIOT NYHKTHPHbIe JIMHUN. 

B npuroToBseHHH MpenapaToB mpHHumMasa yuactHe M. A. PprxoscKas. 

ABTOpbI BbIpaxKaloT OlarofapHocrb akagq. AH BCCP B. WV. Crenanopy 3a 06- 
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39. WH. COENAH 


CTPYKTYPHbIE OCOBEHHOCTH PA3BUTHA MAPASHTAPHbIX 
HOBOOBPA3OBAHHA HA BEFETATHBHbIX OPFAHAX SALICACEAE 


(ITpedcmaeneno axademuxom B. H. Cykaueeoim 31 VII 1959) 


HecmoTp Ha MHOFOUHCIeEHHOCTb H pa3HOPOAHOCTb HOBOOOpasoBaHHi Ha 
cTeOJIAX H JIMCTbAX MBOBbIX, OCOOCHHOCTH TKaHeEBbLIX H3MeCHCHHH NpH UX pa3- 
BHTHH NOTH He H3y4eHbI. C WesbIO HX H3YYeHHA ObIIO UCCJeOBaHO Govlee 50 
HOBOOOpasOBaHHH, BbISBAHHbIX IMPeHMYLIECTBeEHHO TaooOpasoBateiamu. Ha 
OJHOMMeHHbIX OpraHaX HOBOOOpa30BaHHA OObEAMHAIOTCA B XApaKTePHble THMBI. 

Uernipe W3 HHX MpefcTaBleHbI HOBOOOpas0BaHHAMH Ha JIHCTOBBI X| 
ugactTuuKkax. Ilo Tuny TkaHeBbIX peakKUHH OHH OOpa3y!OT yCJIOKHAIO- 
Wwica pat. Cryyau Kaxkoro THMa H3BeCTHBI H Ha MBaX HM Ha TOMOIAX, HO 
MIpHYHHOH UX MOryT ObITh pa3HbIe TpynMbl BosOyquTeNeH. 

K I, npocreliiemy, THMy OTHOCATCA MpomMdepaTs! Mesoduisia, uacTo cru- 
Oatoulve sIucT. I[lonocrH BHYTpH crH6oB WIM MexKyY Npomudepatamu cTaHo- 
BATCA JIA BO36yAHTeNeH cpefo oOuTaHua l-ro nopsyKka. Ilponudepatam 
CBOHCTBeHHa THMepTpoPuaA kKseTOoK c ru6ebio mpotonwacta. B pe3yibTatTe 
mpomHdepaluu mapeHXHMa JiMcTa BO MHOrHX clyyaAx uddepenuupyercaA BO 
BTOPHUHY10, TaJJIOByIO, MepHcTemy. 

Pa3BuTHe HOBOOOpa3s0BaHHi I] THNa Take HaYMHaeTCH C MeCTHOH mpo- 
aupepauuu mesoduiia. B mpotiecce ee WvlacTHHKa JIMCTa BBbINAYMBaeTCA, a 
Kpad mpomMdepatow cpactaiwTca. Bo3HHkKiiad NMOJOCTh ABMAeTCAH JIA BO36y- 
AuTeseH cpeloH oOutaHua l-ro nopsgka. Kuerku npomudepata OObmHO ru- 
MepTpoupyroTcA, B HEM MOryT BO3HHKaTb H OUAarH FaJJIOBOH MepHCTeMbI. 
O6a THNa HOBOOOpa3s0BaHH BHI3bIBaloT Homoptera u Tetrapodili. 

IIpuH HopooOpa3sopanuax III Tuna mesoduia mpomncdepupyer He OfHocTO- 
pOHHe, KaK y NpefbiyulMx THNOB, HO AByxcTopoHHe. B wentpe nposndepata 
BO3HHKaeT MOJOCTh — Cpefla OOuTaHHA 1-ro NopayKa Wx Bos6yquTeIeH — 
Tenthredinidae, Itonididae. Creuxu ee Hepeqko O6pa30BaHbI BTOPHUHEIM, 
TaJIJIOBbIM, SIIMePMHCOM C BOJIOCKaMH, 34 KOTOPbIM CJIOH KJIe€TOK OpHeHTUpo- 
BaHbl MIpaBHJIbHbIMH KOHIeCHTpHYeCKHMH psxAamu. Ilponndepupyioulaa TKaHb, 
Kak HM Y NepBbIX THNOB, HIM THNepTpodupyerca usu JaeT Hayao ranwoBol 
Mepucteme. KaeTku npouudepupyroulel ryOuaTow XJIOpeHXHMBI B OTJCbHBIX 
cayuaax He FHMepTpoupyiworcsA w COXpaHAIOT cBoe MopcbomorHyeckoe CBOeO6- 
pasve. K nepudepuu or moviocrH B HOBOOOpa3s0BaHHAX Pa3BHBalOTCA rpynmnt 
KaMCHHCTHIX KJICTOK. 

IV THMy, BbIsEIBaemomy ale Itonididae u Psillidae, cBoficrsenua mpo- 
CTpaHCTBeHHO KpaliHe OrpaHHueHHad MH OJHOCTOPOHHAA mposmndepalluA Me3o- 
(usa, PesybTaTOM KOTOPOH ABIMIOTCA OKpyrsbe rab. B wextpe ux o6- 
pasyeTcA mosocth — cpefa oOuTaHuA 1-ro nopayKa. Boxpyr Hee KOHUeHTpH- 
yecKH Ludepenupywrcsd rasoBpi snuyepMuc M MepucTeMa, TiapeHXuMa, 
a 3aT€M K TepH@epHu CIVJIOWIHBIe 30HbI KAMeHHCTHIX KJICTOK. 

OOujumu Ait BcexX THNOB ABAA0TCA: 1) nponubepalua mesocdunna, ocy- 
ILECTBIAIOMLaACA B OCHOBHOM MepHKJIMHasIbHO; 2) runeptTpodusa KseTOK mpo- 
duepaTa C pacTAKeHHeM KJIeTOUHEIX O6O04eK u rHOenbIO MpotTonsmacta;: 
3) OOpasoBaHHe B MpomMdepaTe MHOTOUHCICHHBIX MCKKJIETHHKOB, CBOLMCTBEHHBIX 
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BHMMO BC€M HOBOOOpas0BaHHAM Ha MBOBbIX (1); 4) yacToe pacTAKeHHe 3mH- 
Hepmuca; 5) BoO3MOxKHAA THOedb CkKJlepeHXuMb!; 6) OObmuHaA MepHcTeMaTH3aluA 
mposndepupytoulero mescduiia; 7) parMentalluA NMpoBosAWHX NYYKOB H 
BbITATHBaHWe HX COCYIOB HM KJIETOK (JlO9MbI B CTOpOHy pocta; 8) HepesKoe 
oOpas0BaHve THAPOUNTHEIX y30B. BosmoxHOCTh C6pas0BaHuA BCeX THNMOB He 
onpefeleHa HH OCOC€HHOCTAMH CTPyKTYPbI Me3CcbuJiia, HH XapakTepoM co- 
CyOB. 

CuelyeT yKa3aTb, YTO KOHUeHTpuYeCKan OPHeHTALHA NapeCHXMMHBIX KJeTOK 
BOKPyr NosocTeH HOBOOOpas0BaHHH, Auddepenunallua Ha UX cTeHKaX Lasio- 
BOrO SIHepMHca H OOpasoBaHve KOHIeHTPHYeCKHX 30H KaMeHHCTHIX KJIeETOK 
BOKPyr TaJJIOBOH NapeHXHMbI HJIM MePHCTeMbI ABJIAIOTCA Mpv3HakaMH Crie- 
UHaJH3HPOBaHHBIX TaJVJIOB CMelu@HYHbIX FraOoO6pasoBaTeven. 

HopooOpasopaHiA Ha WLeHTpaJbHEX KUNMAKAX AUNCTHEB 
MB MH TONOMeH MpeCTAaBeHLI TOKO OAHHM THOM, BbISbIBaeMbIM Tetrapodili 
u Tenthredinidae. B pasBuTuM ux yuacTByIOT KOsIeHXHMa H NapeHXxuMa, 
Helaoulvecd MepHKJHHabHO. KuetkH mpomudepata o6pyHO runepTpodu- 
pyioTca, Npwyem mpoTonmact Mx nornOaeT. Mexyy kueTKaMH OOpa3sy1oTcA 
MHOFOUMCJICHHbIE MEKKMETHHKH. ITpoBogxauyne NyYKH KUIOK OObINHO parMeH- 
Tupyrorca. Takum o6pa30m, y 3THX HOBOOOpas0BaHH ecTb OOllee C HOBOOO- 
pa3OBaHHAMH, OMMCaHHbIMM BBILLe. 

HopooOpa3sopaHua Ha YepeLkKax, BpspBaemble Itonididae, Tetra- 
podili u Aphididae, taxxe npefcTaBseHbl OJHHM THOM, Cosee OOBIMHEIM AA 
Tomoye. OgHaKO cJlyuau ero MOpdoviornyeckn pa3snuuHb. Tetrapodili o6pa- 
3y!OT pa3pacTaHHa B Bue Tepatom, Itonididae (Syndiplosis) BEIsEIBaloT paB- 
HOMepHble B3fzyTus, a Aphididae (Pemphigus) — ogHocropoHHue MelIKOBHI- 
HBle mpouHdepatp. PasBuTHe BceX HOBOOOpa30BaHHH HauWHaeTcA Cc pa3pa- 
CTaHHA WapeHXHMbI, OCYLIECTBJIAIOWeErOcA NepHKJIHHaJIbHbIMH JeJIEHHAMH, 
BCIe 3a KOTOPOH HayHHaeTCA NpomHdepaluAaA HU ApyrHx cnocoOuHIX K [eJsIeHHIO 
TKaHeH. KaeTku nposndepata uu runeptTpodupyiotcs, mpuyemM Mpotonsact 
MX THOHET, HH OOpasyioT raJIoBylo MepHcTemy. B napeHxuMe HOBOOOpa30- 
BaHHH BO3HHKa€T MHOFO Me€XKKJICTHHKOB, a BOKPyr NosocTeH JIMYHHOK — Ka- 
MeHHCTHIe KJIeTKH. I]poBoqamue ny4ukH Nox JaBsenvem npowKdpepupyromlen 
TKaHH OCObINHO parMeHTHPyIOTCA, a HX IJICMEHTbI BbITATHBAIOTCA B CTOPOHY 
pocta. UacTb cocyoB Mu CKJIepeHXHMbI IPH STOM HepefKO MornOaer. B nowo- 
CTAX HOBOOOpa30BaHHi Pemphigus, oOpa30BaHHbIX OHOCTOpOHHeEH mpounde- 
palueH napeHXHMbI, COpa3yeTcA raJJIOBbIH SNMZepMHc C BOJOCKaMH UH COcOU- 
Kamu. TakuM OOpa3om, B OCcOGeHHOCTAX HOBOCOpPas0BaHHH Ha YepelikaxX MHOFO 
o6ulero Cc HOBOOOPa30BaHHAMH Ha JIHMCTOBBIX WwaCTHHKaX WH UX WeHTpPaJIbHbIX 
*KUWIKAaX. 

Hopoo6pasopanua Ha cTeO AX, BbIsbIBaemble Itonididae, Tenthredi- 
nidae u Tetrapodili, o6pmHee Ha uBax. OHH MOryT HMeTb BHA MpaBuJIbHOrO 
B3YTHA WIM OAHOCTOPOHHErO Hapocta. Cpexn NepBpbiX HMeIOTCH [Ba Pa3JIMUHbIX 
Tuna. Y ofuoro 43 HHX OYArOM Mposudepalun ABJAeTCA NepBHUHAA KOpa, 
a y Apyroro B pa3BUTHH HOBOOOpas0BaHH yuacTBYyIOT HM KJIeTKH MepHepMpt, 
KaMOMA HW NepHMexysIApHOH 30H. KosenxnMaTo3Had NapeHxXuMa NepBHYHOH 
KOPbI OOBIMHO JeIHTCA NepHKJIMHAIbHO, Apyrve %e TKaHH JeNATCA He OPHeH- 
THpoBaHHo. B HopooOpa3sopanuax I Tuna Bos6yquTeIM OOpasyloT OAHY UI 
HeCKOJIbKO noslocteli — cpe oOuTaHuA l-ro nopsyKa. YBeMyeHHe HX OLHO- 
BPeMeHHOe C paspacTaHveM MpoJHepata NPHBOAUT K *parMeHTallun ApeBe- 
CHHHOFO KOJIbIa, PHOeH OTIEbHBIX (parMeHTOB, a TaKKe CepAUeBUHHI, NepH- 
MeLYJIJIAPHBIX KJI€TOK VW CKJIepeHXMMbI NepBuYHOK Kopp. B HOBOCOpasoBaHHNAX 
yacTo Mpoucxog_uT AudhepenunaunA THAPOMMTHBIX y3s0B, TunepTpcPpua kule- 
TOK C rHGevIbIO MpoToMacta, a TakKe K KOHUY pasBUTHA Of[peBecHeHue H OMpoO- 
6kopepannwe uactH mapenxuMpl. IIpu pasBuTHH HoBoc6pasonanun II tuna 
BHauasle aKTHBUpyeTcaA (eOreH, 3aTeM HayYWHaeT NpoMHepHpoBaTb NepBuy- 
Had KOpa, a BCJeX 3a He NepHMeLyJJAPHbIe KJeTKH. Paspactaicmaaca nepH- 
jlepMa MoxeT noruGaTb M HepeAKO COXPaHAeTCA *KMBOH JIMIb Ha Nepucepuu. 
Tlponucepupytoulve KeTKH MepBHYHOH KOPbI OObIYHO ruMepTpopupyiworcs, a UX 
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mpotonmact ru6uer. Iloq JaBleHueM paspactatoljeca TKaHM noruOaior cepy- 
LeBHHa HM TepHMeyJWIApHbIe KeTKH, a TakxKe OT/e/bHble YacTH (parMeHTH- 
pOBaHHOro KCHJIeMHOrO KOJbila. B npomupepate OOpasyiorcA MHOFOUHCJICHHBIe 
M@XKKJeTKU, a BOKPyr NosocreH — KaMeHHCTHIe KJIeTKH. 

Hosoo6pa30BaHuaA B Bue HapocTa MpecTaB/eHbI OAHUM THIOM. OyHako 
Y pa3JIM4HbIX ero CJIy4aeB MOCMeAOBAaTeIbHOCTb AKTHBaMH TKaHeH HeOAuHa- 
KoBa. Y OMHAX HOBOOOpas0BaHHit MepBoK npomMpepupyer MepBu4HaA KoOpa, 
3aTeM (bemoreH, 3a HHM KaMOHH HM B KOHIWe — NepHMeLYJMIAPHbIe KJICTKH. 
Y BTOpplx BHawasle JelaATCA MepHMeAYJWIApHble KJeTKH, 3aTeM NepBUdHad 
Kopa, a 3a Heli KaMOull. Y TpeTbHx cilepBa paspacTaeTcH WpeBeCHHa, 3aTeM 
mpomupepupyer MepBu4uwad KOpa, a (cpaimoreH akTMBupyerca mocmequuM. Y 
YeTBEPTbIX KJIETKH MWepBHYHOM KOPbI H MepHMeyIAPHOM 30HbI HadMHalor 
mpomM2epHpoBaTb MOUTH OMHOBPeMeHHO, 3a HMMM jleIATCA KeTKH cep/le- 
BHHHBIX yell H ApeBeCHHHOM MapeHXMMbl, 3aTeM KaMOMM WM, HaKOHell, MepH- 
(bepuuecKkKad mMapeHxXuMa camoro HoOBoOOpasoBaHHa. HanpaBleHve elenua 
OPHeHTHPOBaHO JIHUIb Y NepBHYHOH KOPbI, KOTOPad eMMTCA NepNKJMHaNbHO. 
Tlocme BOSHUKHOBeHHA B HOBOOOPa3OBaHHAX MOMOCTeM MePMKJIMHAJIbHbIM CTa- 
HOBUTCA Jelenve uM BOKpyr Hux. IlepuMaqyApHble KJIeTKH, KAMOHM HM pexke 
llapeHXMMa MOryT ABHTbCH B HOBOOOPa30BaHHAX STOO THMa OUAaraMA La/JOBOu 
MepuctTeMbl. KamMOuii B OMHHX CYYaAX OTKJafbIBaeT KJIeTKH C MepHCTeMaTH- 
yeCKHMH OCOOeCHHOCTAMH,. B ApyrHX — MapeHXHMHbIe KJIETKH C TOHKHMH 060- 
JOUKaMH, WM B TpeTbuX — HeHOPMaJIbHy!O0 ApeBecHHy B Bue HalVIbIBOB. Qule- 
MeCHTbI MocweqHeH Mepenseraiorca, YacToO OOpa3yA B MapeHXHMe MOULHbIe y3JIbl 
Tula FHApouuTHpx. B WeHTpe HallbIBOB BO BpeMA MX pocTa HauYMHaeTcsA MIpo- 
Wecc pa3qpeBecHeHHA, B pe3yJIbTaTe KOTOPOrO OOpasylOTCA KJIETKH C YTOH- 
YCHHBIMH OOOJOUKAMM THIa MapeCHXHMHbIX. OTH KJIeETKM MOcTeMeHHO pa3spbIBaloT 
HalliblIB WM pacwiedsor Apepecuuy BeTku. [locne oObeqHHeHHA TKaHel BCexX 
ouaroB MposMPepalun B eAMHYIO Maccy pa3pyUleHve ApeBecHHbl YCHJIMBaeTCA. 
IIpu stom o6pmino rMOHeT uM CKJIepeHxuMa. KaeTku npomupepupyomet TKaHH 
B [lalbHeHuiem ruMeptpopupylorcaA c rHOebio MpoTomacta, YacTOo OMmpoOKo- 
BeBaloT, CpeqW HAX OOpa3syercaA Oo/IbUIOe YMCIIO. MexKKMeTHHKOB. BoKkpyr mo- 
JocTeH JIMYHHOK AuppepenitupylorcA KaMeHUMCTHIe KJIeTKH MW THAPOUMMTHI. 

Cneqyet yKa3aTb, 4TO CTPyKTYPHaA cielWalu3aluA TaOB chelupHuHbIXx 
ralooOpasoBaTeleH, paSBHBalOUlHXCA B CTeOJIAX, MeHee BbIPaxKeHa, 4eM Cre- 
WHalH3alHA TaIOB CHeWMPH4IHbIX LasMooOpasoBaTesleH Ha JIMCTbAX, XOTA 
OHa HW CBA3aHa C TeEMH Ke MpH3HakaMH. OSuuM JIA BCeX HOBOOOpa30BaHHl 
Ha BereTaTHBHbIX OpraHaX MBOBbIX ABIAeTCA OOpasylouleeca B pe3yJIbTaTe 
Mpomupepawun Oo/biloe YMCIO K/ICTOUHLIX COeB, MOFyUlee MpeBbIlllaTb HOp- 
My OovIbile, 4eM B eCATb pa3. Pa3sBuTHe HOBOOOpa30BaHHH Ha cTeOAX He 
3aBHCHT OT BHAOBBIX CTPYKTYPHbIX OTH4IMH noceqHHX. Dro OObACHAeTCA TeM, 
UTO PeaKTHBHbIMHA IPH Pa3BUTHH HOBOOOPa30BaHHH ABJAIOTCA MHOrMe TKaHu 
cTeOJA, paspyulatoulMe pM paspacTaHuH ApeBecHHHble KOMbILa, MOryulve ObITb 
IIpeMATCTBHeM [JIA WHBasMH HW MpomMPepaTHBHBIX mMpoteccos. Bospacr xe 
cTeOJIA ABMAAeTCA (aKTOPOM ecTecTBeHHOTO. HMMyHuTeTa c 4—5 wet, Korfa 
OObeM TOMMYHbIX CMO€CB CTAHOBHTCH JOCTaTOUHO MOULHbIM. 

OduluH anamus HOBOOOpasoBaHUt Ha BereTaTHBHbIX OPraHaX MBOBBIX YKa- 
SbIBaeT Ha TO, 4TO SBOMIOUMA HX BOSOYANTeMeH, CBA3AHHAA C SBOMONMeH pac- 
TCHHU-XO3AeB, WWla MO MYTH CTaHOBJICHHA, Mpexye Bcero TonosormuecKoH 
cnelupuinoctu. Tocraibyaad cnemupuynocTh y Bos6yquTelel peqKo orpaHu- 
ueHa BHJOM, HO Yale onpeyemeHa pOJOM HH CeMeHCTBOM MBOBBIX B ILe@JIOM. 
CraHoBieHue TomomorMyeckoOlh cHelMPH4YHOCTH MpHBeNO BO MHOrMX cyyaax 
K CHelHalu3alHu CTPYKTYPHbIX OCOOeHHOCTeH raAOB HAM MeHee udppepen- 
IMPOBaHHbIX HOBOOOpa3s0BaHHli TeX HWJIM UHMbIX BO3SOyAUTeMeH KaK cpelE OOU- 
Tanusa l-ro nopadka. 3yecb cleyeT OTMCTHTh Takue OCOOeHHOCTH rucToreHesa 
HOBOOOpasoBaHHit, KOTOPHIe MO3BO/IMJIM MX BO3OYAUTeEIAM HOPMadbHO Ipo- 
XOHTb CBOH MeTamopdos..Mmu B nepByto oyepegb GOyaeT OOpaz0BaHue raJuo- 
BOH MepHCTeMbI — JIyuuleli NHTaTebHOM TKAHH; KAMeHUCTEIX KJeTOK — 3alllM- 
UWLaloulMX OT NapasHToB WM 3arHUBaHUA; ryOuaTou napeHXuMb! Cc ruqpouuTaMu — 
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TKaHH, OOecneynBarollel BOSyXO- H BOROCHaOmeHHe. CTpyKTypHbIe NpHsHaku 
HOBOOOPasOBaHHH eCTb pe3yJIbTaT JeHCTBUA eCTeCTBeHHOrO OTOOpa, 3akpe- 
NHBWerO TPH CTAHOBJICHHH CNeWMPUYHOCTH BOs6yUTeIeH TakKHe THIMbI BO3- 
Je@HCTBHA Ha TKAHH PaCTeHHH, KOTOPbIec NPHBOAAT K HaHOouee BHITOAHbIM WIA 
BO3OyAUTeNeH TKAHeEBbIM PpeaKILHAM. 


Botanvyeckui uuHcTuTyT um. B. JI. Komaposa Ilocrynuao 
Axkayemuu HaykK CCCP 30 VII 1959 


IMTMPOBAHHAA JIMNTEPATYPA 
a Ae Gro) Steril Sy ale At tS: tl chlea iets Bote Gaz. 5162) (LOG): 


- 
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Jloxnayn AKkawemMun Hayk GCG 
1959. Tom 129, Ni 6 


OKCIEPHMEHT AJIBHAA MOP®OJIOLH A 


P. B. CAMCOHEHKO 


M3Y4EHHE B3AMMOBJIUAHHM W3MEJIbBYUEHHOM TKAHH 
M OCTATKOB MbILIMbI B MPOWECCE PETEHEPAWHMH 


(ITpedcmaeneno akademukom A. H. Baxyanesoim 18 V 1959) 


Meroquka BOCCTaHOBJICHHA MBI Y pasHbIX BHJOB %KHBOTHbIX MOpOOHO 
paspaOoTaHa B MHOrOuNCAeHHEIX ompitax A. H. Crygutckoro c corp. (*~*). 
CyTb MeTOMKUM COCTOHT B YaJICHHH MbILUIMbI H MOscayke Ha €€ MECTO H3MeJIb- 
YCHHOH MbILICYHOM TKaHH, KOTOPad HM CJLYXKUT MCXOJHbIM MaTepHaJIOM JIA 
BOCCTAHOBJICHHA YaJIeHHOH MbILLIILbI. 

Cneunasbupe uccieqgopanua O. H. PyManueBoH pu TulaTe/IbHOM y/asle- 
HHH Mbp (3) H OCcObeHHO TPH Moscayke H3ME/IbYeCHHOM MbILUeCYHOH TKaHH 
nog, Koxy (*) MoKa3aJIH, YTO H3MeJIbYCHHAaA TKaHb Pa3BHBaeTCA C OOPas0BaHHeM 
MHOFeHHbIX 3JIEMCHTOB, HeCOOXORMMbIX JIA pereHepallMH YaJIeHHOH MbIILILLBI. 
CnocoOHOcTbh TpaHCIJIaHTHpOBaHHbIX (pPparMeHTOB MbIIMeYHOH TKaHH K pereHe- 
pawun ormeyena B. B. Bagmaespor (8), B. A. Kupuaaoppm (9) x Uxy-)Kyub 
(°). B pa6OoTe moO BOCCTaHOBJICHHIO Ie/IbIX MbILIeYHbIX OPpraHOB Yy JIArYUIKU 
(®) Mbl OTMe¥aJIH, UTO HMC€HHO HaJIMYHe H3MCIbYCHHOH MbILLeYHOH TKAaHH M0- 
Oy2xKaeT BOJOKHA OCTATKa MbILIIbI MpopacTaTb H MpHHMMaTb y4uacTHe, HapALy 
C H3M@JIbYeHHOH TKAHbIO, B CO3aHHH HOBOFO MbIINe4HOrO OpraHa. Bbe3 H3MeJIb- 
YeHHOH TKAHM OCTATKM MbIIMbI MOABeprasuch JereHepalluH. 

TakuM O6pa30M, H3MeJIbueHHaA TKaHb MOMMMO HelOCcpeACTBeHHOrO yuacTHA 
B BOCCTAHOBHTeJIbHOM TIpOllecce OKa3biBaeT elle H CTHMYJIMpyroulee BMAHHE 
Ha OCTABIIHeCA MbILNeYHbIe BOJIOKHa, BOBJICKad HX B Mpowecc perenepaluu 
MBILIIIbI. 

Safaue HaCTOALLero HCCJeEAOBaHUA ObIIO BHINCHeEHHE POJIM OCTATKa MbILLILbI 
B OOWleM Mpolecce pereHepalluH HM W3y4eHHe B3aHMOeHCTBHA H3Me/bYeHHO! 
TKaHH MW OCTaTKa MbBIIIIIbI B 23TOM Mporecce. 

B cBoel paOore MbI HCXOAMJIH H3 NpeACTaBJIeHHA O MaCTHYeCKOM COCTOAHHH 
MbImedHOH TxaHH (1), CormacHO KOTOpoMy J0ObIe HapylleHHA ycOBUi pabo- 
vero mpomecca (TpaBMa, YTpaTa HaTAxKeHHA, YTpaTa HePBHOM CBA3H) BBI3BI- 
BaloT B MbBIIUMe OCOO0e MlacTH4YeCKOe COCTOAHHEe, KOTOPOe OGecneuMBaeT BOC- 
CTaHOBJICHHeE HOPMAJIbHBIX YCJIOBHH paOouel aAKTHBHOCTH MbILIMbI, BKJIOUaA 
M eJIOCTHOCTh CaMOM MbILLILBI. 

Hamu Opilo mocTaBsIeHO Be CepHH OMbITOB, MPOBOAUBUIMXCA Ha GOeNbIx 
Kppicax BecomM 100—120 r. O6mjee uncnO mpoonepupoBaHHbIxX X%KUBOTHHIX 134. 

I cepna (52 Kppicpl): yqanamocb */; MKPOHOMKHOM MBILIMbI WpaBoli KOHeY- 
HOCTH M Ha MeCTO JeeKTa MOMela/lacb H3Me/IbUCHHaA MbIIMeUHaA TKaHb; II ce- 
pus (42 KppIcbl): ylaaacb 1/, HKPOHOXHOM MBILIMbI H TaKKe NOACaxKUBaach 
H3M@bueHHaA TKaHb. HepBno-cocyAucTeld My4YoK, ULyuM BO UKPOHOXKHOM 
MBILUMbI, IPH ONepaluu coxpansavica. Ja u3MeubueHHA UM MocTeLyoureli noJ- 
CaqKH HCNOIb3OBaIaCcb YaCTb YaJIeGHHOrO Yy4aCTKa MBIII[bI, CBOOOHaA OT 
CYXOXKHJIbHBIX YacTeli. M3meubueHHe MpOM3BOLMIOCb CTepHJIbHO rwla3HbIMH 
HOXKHMMAMM Ha YaKe Ilerpu. 

B kauvecTBe KOHTPOJIei CAYKHIH 2KHBOTHBI€, KOTOPbIM He IPOu3BO_HIACb 
mofcatKka H3MeJIbYCHHOM TKaHH Ha MeCTO YaJICHHOM YaCTH HKPOHOMHOM MbILLIUBI 
(no 20 >KHBOTHBIX B KaxkKJOi cepun). 
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PKUBOTHbIe 3a6uBaJIHcb Ha 3, 7, 14, 21 u 60 neHb nocae onepauHu. Matepu- 
aJl PuKCHpOBaJIcA wUAKOCTHIO LlenKepa, 3aMBaJcA B MapaduH 4 OKPallHBaJica 
2KCIE3HbIM TEMATOKCHJIHMHOM MO Pero, c AoKpackoH mo Masmopu. 

BuewHuli OcMOTp perenepaToB MOKa3a, YTO mp OTCYTCTBHM B MecTe Je- 
| Pexra W3Me/bueHHOH TKAHH (KOHTPOJIb) 3aMeTHOrO OTPacTaHA MpOKCHMaJbHOL 
| wacTH MKPOHOXHOH MbILUIMbI, OCTaBJIEHHOM TIpH onepaluu, He MpOHCXO,UT 
| axe mpm coxpanenuu /, uKpoHoxxoli mbm). PerenepaT umeer cbopmy 


| Jomarel c pesKoi rpaHumeH MexJy OcTaTKOM MbILUIMbI H MeCTOM Hedexta. [o- 


. cNeqHee 3aHATO TOHKHM TAKEM MVJIOTHOM COCNMHUTeIbHOH TKAHH CYXOXKHJIb- 


HOrO TuMAa. 

Ilpu noycayke Ha MecTo JetbekTa u3MebYeCHHOM MBIWeUHOM TKAaHM BO3HH- 
KaeT OpraH KOHYCOBHAHOM (OpMbl, HAaMOMMHalOUMH Cobo HOpMaJIbHy!0 UKpo- 
HOXKHYIO MBIIUMLY, XOTA H MeHbIIeH BeMUMHEI. 

Muxpockonuyeckue HcceqoOBaHHA pereHepaToB MoKasamu ciemyroulee. 


IlepBaa cepua ONBITOB 


3 Meub. Ha Konuax nepepesaHHbIxX MBIWICUHEIX BOJIOKOH, TvlaBHBbIM 
©0pa30M B 30HE COMPHKOCHOBeHHA UX C H3MebYeCHHOM MbILMeUHOM TKaHbIO, 
OOpasyloTCa MbIMICYHbIe NOUKH C GOMbIIMM KOJIMYECTBOM MbBILIeUHBIX sep. 
Syecb Ke BOSHUKAaIOT CAMHHUHDIE MMOOsACTHI. 

@parMeHTbI H3MebYCHHOH TKAHH MMeIOT elle TOMOreHHY!O CTPYKTYpy Hu 
CHJIbHO 3aKPalIMBaloTCA TeMaTOKCHJIMHOM. ToJIbKO no mepudepuu nepecayKu 
OTJCJIbHbIe MbILICYHbIE KYCOUKH MPOABJIAIOT MPH3HaKH MporpeccuBHOH nepe- 
CTPOHKH: OHM pa3BOJIOKHAIOTCA H OT HUX OTILEMIAIOTCA EAMHMYHbIC MHOOACTHI. 

7 Meub. B octaBilldxCA MbIUMax Ha PpaHHe C H3MeIbYeCHHOH TKaHbIO 
Pa3BHBaeTCH MHTCHCHBHAA BOCCTaHOBUTeIbHad PeaKUMA, KOTOPaA BbIpamkaerca 
B YCHJICHHOM AMHTOTHYeCKOM J@JICHHH aAep. OTH «pereHepalMOHHble» Apa, 
OUeHb KPYMHBIe, OKPYrsible, C OO/bUIMM APbILIKOM, pacmovlaraioTcaA B Bue 
qenouek Ww rpynmamu. OT KOHILOB MbiWICYHbIX BOJIOKOH OTPacTaloT TOHKHE MaJIb- 
I@BHHbIe MbIINeCUHbIe MOUKH C MpH3HakaMu AudpepenuupowKu. YBemuunBaer- 
CA WU KOJIMYeCTBO MHOOMACTOB, KOTOPbIe OTULCMIAOTCA OT OOKOBbIX MOBEpx- 
HOCTeH MH KOHILOB MbIIMe4HbIX MOK; IPH 9STOM MocMeqHHe TepsloT PuOpHIAp- 
HYIO CTPyKTYpy HM CTaHOBATCA TOMOreHHbIMH. UacTb MbILICYHbIX BOJIOKOH B 
KOHILEBbIX OTJeaxX HallelO pacnayaeTca Ha MHOOJacTbI H FOMOreHHOe BeLeCTBO. 

M3mebueHHad TKaHb CTaHOBHTCA Tak2Ke Oomee AKTHBHOH, YTO BbIparKaeTca 
B YBeCJIM4eHHH KOJIHYeCTBa MHOOACTOB, OOpa3YIOUMXCA H3 BeLCCTBa MbILICYHbIX 
KYCOUKOB. 

SHayuHTeIbHOe OTaeHHve MHOOAaCcTOB, O6pasOBaBLUIHXCA B MPOKCHMaJIbHOM 
H JIMCTasIbHOM y4acTKax, CBUJeTeIbcTByeT 06 HX He€3aBHCHMOM BO3 HUKHOBE- 
HUH M3 BeUeECTBa CTApbIX MbILIICUHbIX BOJIOKOH H BeleCTBA H3MCJIbYCHHOM TKa- 
HH. Coe@AMHUTebHad TKaHb B 9TOT MepHO HexKHaA, Hespesaa. CosqaBan cpexy 
HaTAMKeHHA, OHA CHOCOOcTByeT HalpaBJICHHOMY POCTY MHOFeHHbIX 3JIEMCHTOB 
pereHepata. p 
 14—21 neup. OOnapyxuBaioTca NpusHakH HaHOosbUeH WHT€HCUBHOCTH 
BOCCT@HOBHTeIbHOM peaKI[MH KaK B OCTATKAX MBILIM, Tak H B MO{CaKeHHOH 
aactu perenepata. B octaTKaX MBbILII STO BbIPakaeTca B HaHOOJIbLIeM KOJIH- 
YeCTBE MBILICUHBIX mOoueK. YCHJIEHHOe pa3MHOKeHHe AEP MPOHCXOAMT HU B 
yaCTAX BOJOKOH, YaJIeHHbIX OT 30HbI MOAcanKu. MpimtedHble TpyOouKH mpe- 
BpallaioTca B MOMObIe MBIMIeYHEIe BOOKHa (puc. | A). 

Tloncaxennad 4acTb COCTOHT MOUTH HalesIO U3 MMOONACTOB, MbILIe4HbIX 
TpyOoueK H MOJIONbIX MbIWeTHEIX BONOKOHeL (puc. | 5). 

MakcuMaJIbHyI0 HHTCHCHBHOCTb BOCCTAHOBMTe/IbHOrO Mpolecca B STOT Me- 
PHOX Mbl OObACHAeM TeM, YTO HaMOo/bWIad Macca OCTABLIMXCA MbILUI H H3- 
MeJIbYeHHOM TKaHH BCTYMAIOT B MlacTHYeCcKOe COCTOAHHE. 2To nonTBepxNaeTCH 
Tannen K. YW. Paspuaosoit, JI. C. Pomanosoii u A. C. Typpay (12), KOTOpBIe 
HMCHHO B 9TH CPOKHM 3aperHCTpupoBalM HavOo/lee MHTCHCHBHBIM CHHTES OeKa 
B MBbIUINe, BOCCTaHaBJIMBaeMOM C TIOMOM[bIO MOACaqKH M3MebYCHHOH MbILIeUHOH 
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2 mecama. Caeabi nepectpoliku B pereHepate coxpanaiorcs.B MpOKCHMaJIb~ 
HOM KOHI€ MMeIOTCA HapHble #fpa M MHOrya WenouKu agep. B AucTasbHOM 
KOHI€ BCTPevaloTCA WeMOUKH OKPYPIbIX MBIINCYHEIX AZep B yxe uddepex- 
IMPOB@HHbIX MBIWCUHBIX BOJIOKHaX H MOJIOQbIC MBIINeCYHbIe BOMOKHA (puc. 2). 


“Bropaad cepusaA OMBITOB 


Hsyuenne mpenapaTos mokasaJio, UTO B OCTATKAX MBILII BO BCe CpOKH pu- 
KCalluH HaGsHOLaloTCH H3MCHCHHA, CXOZHbIe C H3MCHCHHAMH B I cepHu OMNBbITOB. 
Ormvuue 3aKJIIOUaeTCA JIMIIb B M@€HeEe CHJIbHOM PeaKILHH MbIIIeCYHBIX OCTATKOB: 
Me€HbIINee KOJIHUeCTBO OOpa30BaBIIIMXCA MHOFeHHbIX 93JIEMCHTOB, MeHbIIee 
paciipocrpaweHHe pe€aKTHBHbIX HW3MCHeHHi MO Macce CTapbIX MBIIMeUHBIX 
BOJIOKOH. 

VismeneHuaA B MOsCaxKeHHOM “YacTH pereHepaTa OTJMUAIOTCA TJlaBHBIM OO- 
pa30M TeM, UTO H3Me@IbueHHad TKaHb Opicrpee OOHAPy2KMBaeT SIPH3HaKH MIpo- 
rpeccHBHOH NepecTpolKU, KOTOpad 3aXBaTbIBaeT OGJIbINIYIO YaCTb Tepecaxen- 
HOrO MaTepHaJla. OTO WM MOHATHO, Tak KaK CaMOrO TepecaxKeHHOrO MaTepHaa 
B 9TOM calyyae MeHbIue, ¥em B I cepnu. HanOombmel HHTeHCMBHOCTH BOCCTa- 
HOBHTEJIbHBIM mpomecc JocTuraeT Takxe Ha 14—2] jenp. 

B KOHTPOJIbHBIX ONbITaxX uepes 7 WHeli MOce OnepaluH perenepaT mper- 
CTaBJICH JIMIIb OCTaTKaMH CTapbIX MbBIIII, B BOJIOKHAX KOTOPBIX NOABJIAIOTCH 
WenoukH sijlep HW MOUKH Ha KOHIaX. 

14—21 neupb. Lenouxu agep B MbIIIeCYHbIX BOJIOKHaX OCTaTKa COXpa- 
HaAIoTCa. OT OCTaTKOB MBIIIII, Ha He3HaUHTeJIbHOe paccTOAHHe B JUCTaJIbHOM 
HallpaBJICHHH MpOpacTaioT MBILIeIHbIe TPyOOuKH, ObicTpo Aucdepenwup yroulneca 
B MbIIIeuHbIe BOOKOHIa. IIpopactaHvio mpensATcTByeT OpicTpoO cospeBliaat 
TWIOTHAA COCMMHUTEJIbHaA TKaHb, MOABJIAIOINaAcH Ha MecTe JedeKTa, Tak 4TO 
JMCTaIbHad YacTb pereHepaTa MpeWCTaBIeHa TAXKEM IVJIOTHOH COeCJMHUTeIbHOM 
TKaHH CYXOMKMIbHOrTO THMa C CAMHHUHBIMH MbIWICYHBIMH TPpyOOUKaMM H MBI- 
IW€UHBIMH BOJIOKOHUAMH (puc. 3). 

2mecaia. Ipoxcumasbuaa vacTb perenepata ipeAcTaBJeHa OCTaATKaMH CTa- 
PbIX MbILICUHbIX BOJIOKOH; AMCTaJibHat YacTb — TOHKHM COeAHHHTebHOTKAaH- 
HbIM TAXKEM. 

Pa3yuunA MexK_Y KoHTpouamMH K I uw II cepuam cocTosT B TOM, ¥TO CBA3b. 
C AXHJIJIOBLIM CYXOXKHIHEM TIpH yaleHun “/, MbIILIbl BOSHUKae€T HHOra JIM 
Ha 14 Jenb. CoeQHHHTeJIbHOTKaHHBIH THK B PereHepaTaxX KOHTpoA K I cepuu 
Oojlee TOHKHH, YeM B KOHTpoue KO II cepun. 

AHaJIM3 9KCICPHMeCHTAJIbHBIX JaHHbIX MO3BOIAeT CleaTbh crelyrouue 3a- 
KJNOUCHHA. 

B mpouecce perenepalluH Mexy OcTaTKOM YJaJI@CHHOM MbILUIbI WH W3MeJIb- 
YCHHOH TKaHbIO BOSHUKaeT B3aMMOJeHCTBUe, COYCJOBJMBAIOMee CTHMYJIALLHIO: 
BOCCTaHOBHUTeIbHOrO Mpolecca. Ha STO yKa3bIBaeT TOT *akT, 4TO TOMBKO pH 
HaJIMYHH VM3MeJIbYCHHOH TKaHM MPOMCXOJHT BOCCTaHOBJICHHE MBIIIMbI KaK Op- 
raHa (Jake B OMNbiTax, Kora COXpaHsAsiacb Bcero 1/, YaCTb MBB). B orcytT- 
CTBH€ H3MeJIbYe€HHOM TKAHH IPH cCoxpaHeHHu Jlaxe 1/, MKPOHOXKHOM MBILLITbI 
BOCCTAHOBJICHHA (OPMBI MBILICYHOTO OpraHa He MpoucxoMutT. 

Cytb sToro B3aMMOJeHCTBUA 3akJIOUaeTCH B TOM, YTO B TKAHH, MosBepr- 
IWe€HCA CHJIbHOMY TPaBMHPOBaHHIO IPH H38Me/bYCHHH, BbISbIBAIOIIeEM pe3sKoe 
HaPyWIeHHe HOPMAJIbHbIX YCJIOBMH XKU3HEJeATCIbHOCTH, PasBUBaeTCA rsy6o- 
Koe lvlacTuyecKoe coctosHHe. TlocneqHee cTumyaupyer pasBuTHe noxobHoro 
Ke COCTOAHHA B ocTaTKe MbIIUubI. I]nacruyecKce cocTosHue cnoco6cTByeT 
oOpas0BaHHl0 Kak B OMCaxKeHHOM TKaHH, TaK HM B OCTATKE MBIILIbl MHOPeHHBIX 
3JIEMEHTOB, OOYCJIOBJIMBaIOWIHX B KOHCYHOM CYeTe. BOCCTAHOBJICHHE MBIILUIBT 
Kak opraHa. 

IImactuueckoe cocTosHHe B OCTaTKaX MBIIUI, NOX BIIMAHHeM H3MebUeHHOIt 
TKaHH pa3BuBaeTCAH TeM ObICTpee, YEM MeHbIUe Ob CaM STOT OcTaTOK. Bor 
mouemy B I cepuu onbiToB Odbadt YaCTb OCTaTKa BOBJeKaeTCH B Mporecc 
BOCCTAHOBJICHHA, TOra KaK pH COXpaHeHHH NOMOBMHBI MBE (II cepna) 
B H€M IIPHHMMAIOT yuaCTHe JIMIIb KOHIEBbIC YUaCTKH. 
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Puc. 1. Macca mMo6Onactos uv MBIMeUHbIe Tpy6OUKH B 30HE OTpacTaHHA cCTapbIx 

MBIIMEYHBIX BOJOKOH (A) H B 30He MoscayKH U3MebueHHOH TkaHH (5). 1 cepua 

onpitos, 14 zeHb. Muto3 B Muo6sacTe (oTMeyeH cTpeKOH). PKemesHbI TeMaTOKCH- 
muu mio Pero. Ox. 7, 06. 40x 


Puc. 2. Mbimieunbie BOJIOKHa C SCHO BbIpa- 

KeHHOK NoMepeyHoli UCYePYeHHOCThIO B IH- 

CTayIbHOH uacTH pereHepata. | cepHA ombI- 

Tos, 2 Mec. Oxpacka H yBesIMueHHe Kak Ha 
puc. 


JAH, rT. 129, Ne 6, CamconeHKo 


Puc. 3. I]moTHad COCPMMHUTeIbHaA TKaHb 

C OJHHOUHBIM MBIINe€UHbIM BOJIOKHOM B 

WUCTabHOW uacTH perenepata. Koxurpoub 

xo II cepuu onsitos, 21 neHb. Oxpac- 
Ka M yBemHueHHe Kak Ha pic, | 


IIpu ouenke B3aHMOBAMAHUI OCTaTKa MbIILIbI HM H3Me/bUeHHOL TKAHH cie- 
€T HM€Tb B BUHAY, YTO YPOBeHb BOCCTAHOBUTeIbHOM peakKI[MH 3aBHCHT OT 
eneHH NoBpexkenua. YUem Oonbue noppexeHne, TEM BHIIMe STOT yYpoReHb, 
M ru1yOxe mulacTuyeckoe coctoaHue. H3menpuenne JaeT Odmburyio crenenb 
(OBPEXKNCHHA MBI, YEM ee Mpoctad mepepesKa. IlosToMy B H3MebUeHHO!i 
ae MJIaCTHUeCKOE COCTOAHHE PasBUBaeTCA OpicTpee u ryOxe, vem B OCTAT- 
-€ MBIIUIbI. OTcioqa WH BO3MO2%KHOCTh CTHMYJIMpytollero BJIMAHUA, KOTOpoe 
}KA3bIBae€T H3MCJIbYCHHAA TKAaHb Ha OCTATOK MBIII[bl, YTO ACHO BUAHO 3 HalHXx 
}IBITOB. 
| Moxkno mpeqnonoxuTb, YTO IpUposa STOO BAMAHUA 3aKJIOUAeTCA B BBLUe- 
ICHUH U3MCIbUCHHOM TKAHbIO IPH ee MepecrpolKke KaKHX-TO Ouomoruyeckn 
ee BeIINeCTB. 

_ Hapsgzy co cTuMyaAupyIollwM BJIMAHHeM V3Me/bueHHaA MBINeCUHaA TKaHb. 
PHHUMaeT HEMOCpeACTBeEHHOe y4aCcTHe B BOCCTAHOBUTEJIbHOM mpomecce Kak 
ICTOUHHK OOpPas0BaHHAl MMOFeHHbIX QJICMCHTOB, YUACTBYIOUIMX B (bOpMupoBa- 
MH HOBOH MbIUIbI. UeM MeHbINe OCTATOK MBILIIbl, TEM 3HAYHTebHeEe poOsb 
epecaxkKeHHOH TKaHH B (POPMMPOBaHHH pereHepHpyiollero MBIMMeCYHOrO OpraHa. 

Takum oO6pa30M, H3MeJIbueHHaA MbIIMeYHaA TKaHb urpaeT B perenepalnu 

BIL JBOAKYIO POJIb: OHA CJIYXKUT UCTOUHHKOM pa3BHTMA MMOPeHHbIX 9JIe- 
MeEHTOB pereHepaTa M ABJIAeTCA CTHMYJATOPOM pereHepallMoHHOrO mMportecca 
OCpeJCTBOM BeLLeCTB, OOpasylolluxcA Mpu Nepexoye MbIMeYHOH TKaHH B 
lacTHyecKkoe cocTosHHe. 
YuactTue OCTaTKOB MBIIIIL B MpOMecce BOCCTaHOBJIEHHA HKPOHOXKHOM MBILLULDI 
O6YCNOBJICHO HCKJIOUMTEIbHO CTHMYJIMPYIOUHM BJIMAHHEM WMeCHHO STHX Be- 
IN€CTB, TaK KaK 6€3 H3Me@JIbYCHHOM TKAHH He MpOHCXOMMT OTpacTaHHus, WoctTa- 
TOUHOrO JIA BOCCTAHOBJIGHHA MBIIIIILbI. 


VUuctutytT MopcbosorMu *KHBOTHBIX Tloctynusio 
um. A. H. Cepepuosa 15 V 1959 
Akayemun HaykK CCCP 
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Jlokxagm Akanemuu uayx CCCP 
1959. Tom 129, N: 6 


PH3ZHOJIOLH A 


T. Tr. WYTHHUWEBA u T. M. TYPHAEB 


BbIQEJIEHHE CTMUMYJIMPYIOLWJETO CEPAEYUHY!IO JESTEJIBHOCTb 
®AKTOPA H3 DKEJIYJOUKA CEPAWA JIATYUIKU 
NPH QEACTBHH AWETHJIXOJIMHA 


(ITpedcmaeaeno axademyxom B. A. Ineeabeapdom 24 VII 1959) 


CorjlacHO COBP@€MCHHbIM IIpeCTaBJIeHHAM, JleHicTBHe HepBa Ha pa6oun 
OpraH OCYUI€CTBJIACTCA MYTeM BKJIOYCHHA XHMMYeCKOrO MepesaTuHKa HepB- 
HbIX HMMYJIbCOB B TKAHeBOH MeTaOOJIH3M, B 9H3HMOXHMMYeCKHEe Mpoleccw, 
OTBETCTBEHHbIe 3a (PYHKIMOHAJIbHYIO AKTHBHOCTb 9TOFO OpraHa (},?). 

Mcxoaa 43 3TOH KOHILEMUMH, MOXKHO MpeANOOXKUTb, YTO HapyuleHue cie- 
WuuyeckuX peakUM TKaHeBOro OOMeHa NOX BJIMAHHeEM MeMaTOPOB MpHBe- 
eT K H3MCHEHMIO KOJIMYECTBA COOTBETCTBYIOLUX TIPpOAYKTOB OOMeHa B KJIETKe, 
YTO, B CBOIO OYepeb, MOXKET MPHBECTH K H3MCHEHHIO HX KONMYeCTBAa B Nepdy- 
3HOHHOH %xKHMAKOCTH. OueBHHO, 4TO OOHapyxKeHHe H HJeHTHpUKALMA ZTHX 


Puce. 1. JleictBue cTHMymuMpyiomero cakTopa, BbI_eIAromleroca 
M3 KeyOuKa AATYUWIKH NOX BJIMAHHEM alleTHIXOJMHAa, Ha H30- 
JIMpOBaHHOe ATPONMHH3HPOBaHHoe CepAue MarywiKu. J — kou- 
TPObHbIH pacTBop PuuHrepa nocawe nepy3HH H30HpoBaHHOTO 
*KeMyAOuKka JATYWKH B TeyenHe 10 muuH., JJ — nepdysar, no- 
JIyueHHbI nocne 10-MHHyTHOrO eHCTBHA Ha H30/IMpOBaHHblit 
*KeyMOueK pacTBopa aleTHIXOMMHA B KOHWeHTpauHH 10-5 r/mMa 


CnelupuyeckHX MpOAyKToB OOMeHa OONerunIH Obl MOMCKH TeX KOHKDPeTHBIX 
SH3MMATHYeECKHX Npoweccos sdpdepeHTHoro OpraHa, KOTOPbIe MPHHUMAaIOT yuac- 
THe B OCYLIECTBICHHH JeHcTBHA MeAMaTOpOR. 

B wactToaujeh pa6oTe mpuBeyeHb! JaHHble, MOKa3sbIBaloulue, YTO NOX BMNA- 
HH€M alleTHJIXOJIMHa B 2Keyouke cepAia AATYUIKH HMeeT MeCTO BbI,eeHHe 
B Tepdy3HOHHY!0 X%KHAKOCTb He€H3BeCTHOrO CTHMYJIMpyrollero cepleuHyro Jes- 
T@JIbHOCTb BellecTBa (X-(pPakTOpa) H MpPHBeAeHbI CPaBHUTe/bHbIe MCCIeEOBAaHUA 
cBOWCTB X-(pakTOPpa H CHMMAaTHHA, BbIMeeHHe KOTOPOTO NO BJIMAHHeM Mapa- 
CHMMaTHYeCKUX BOSZeHCTBHM Ha cepAwe OMMCaHO pAOM aBTopos (3-8), 

OnpiTs! Obi MpOBe_eHb! Ha H30JIMPOBaHHOM %KesyJouKke cepAua AaryuiKu 
(Rana temporaria) B ycoBHax MCKyccCTBeHHOM nep@y3suu. Kanioa c u30uH- 
POBaHHbIM *KeYOUKOM BCTAaB/Aacb Yepes MpOOKY B CTCKIAHHY!O KaMepy. 
IlonocTb KaHioM coobulaach C aTMOciepHbIM BO3,yxoM. C mMoMOUIbIO cne- 
I\HaJIbHOrO Hacoca HM CHCTeMbI KlalaHOB JaBJIeHHe BHYTPH KaMepbl PUTMMYECKH 
MeHAOCb OT —5 No +5 cm H,O ¢ yactrorow 30—40 koneOaHni JaBseHua B 
MuHyTy. IIpu ysenuuenuu aBeHHA B KaMepe PHHTepOBCKH pacTBop us xKeNy- 
HOWKa MOCTyNMa B KaHtoJiO, a IPH YMeHbILeHHH JaBJIeHHA BHOBb 3anOJHAJ 
Hcculeqyembld opraH. Uepe3 KanWJapHyio TpyOKY, ONYeHHy!O B KaHtOJO, 
MIponyckasicd BO3AyX MA MepeMewMBaHHaA xXuAKOCTH. Ja npesoTBpaujenua 
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PCPMEHTATHBHOFO THAPOJM3a alleTHIXONMHA 2%KeyRoOueK OOpabaTbiBasica aHTH- 
OAMHSCTepa3HbIM MpelapaToM qocdakosIOM (MHHTaKoviom). Helirpamu3oBaH- 
HbIM alleTHIXONMHXMOpHA WoOaBAIM B KaHiOIO B KONMUeCTBe, COOTBeTCT- 
1B YFOLLEM KOH€YHOMY A 5 
jpasBezeumio 10~>r/mu. 
Yepes 10 mun. noc- 
WI€ BBeJeCHHA B XKeJy- 
YloveK = alleTHJIXOJIHHA 
mep@y3sar  munerKoli 
M@PeHOCHJICA BO BTOpoe 
H3OJIMPpOBaHHoOe 180) 
Wrpay6y cepaue as- 
rywWkKH WA ompeye- 
WICHHA  CTHMYJIMPyto- 
‘IHX BeLLeCCTB, B Tep- 
«pysate. Bropoe cepi- 
We, WIA mpeqoTBpa- 
WleCHUA JeHCTBUA CO- ] II III IV 
Aepmwalleroch B MeP- pyc, 2. Bauaune apeHalMHa MH CTHMYJMpyloulero cakTopa 
ysate alleTHixoMHa, ua H30JIM pOBaHHOe Cepsle JIATYWIKH, NOLBEprHyToe AeucTBHIO: 
mepeq KaoKIbIM BBeye- A —arTponnna (2-10->r/ma) u 5 —arponuna (2-10-5r/ma) u 
‘HUeM Mepdysata o6pa- peacpuaaitly ah unl ee u //]— aypenanuH B KOHUeHTpa- 
Beainanoce pacTBOpoM UHH 2- r/mMa, [] “4 — nmepdysat nocae 10-mM“HyTHOoro 


eHCTBHA Ha H30NMPOBaHHblli KeYAOUeK pacTBOPOM alleTH- 
aTpONHHa B  KOHILCH- XOJIMHa B KOHWeHTpawHH 10-5 r/ma 


Tpauwuu 2-107° r/ma. 
Ha pue. | mpuBeqeHa KuMorpaMMa, NOKa3sbIBatolladA, 4TO Mpu JelicTBHU 
alleTHIXOJIMHA B KOHWeHTpanHH 107° r/Ma Ha H30JIMpOBaHHbI wKesyLoueK B 
Nep*y3HOHHY!O X%KUAKOCTb BbIJeJIACTCA BeLIECTBO, BbISbIBaIOWee 3HAYHTeCIbHOe 
) YCHJIGHHe JI€CATCJIbHOCTH BTODPO- 
rO H30JIMpOBaHHorO - cepa. 
Menpuive KOHUeHTpalunH  alle- 
THJIXOJIMHa, HallpumMep, NopsAyKa 
10~° r/M, BbISbIBaIOT BbITeeHue 
MeHbIUHX KOJIMYeCTB CTHMYJIH- 
pyroujero (bakTopa, a KOHIeHTpa- 
WUA alleTHIXOIMHAa nopaAyKa 
10-* r/Ma sABJIaeTCH MoporoBoH. 
[Ipu WeucTBHU alleTHJIXOJIMHa 
iM : B TeyeHHe, Hanpumep, 3—5 MHH. 
Puc. 3. CuwKenve sceKTHBHOCTH eHCTBUA aype- HMCeT MECTO BBIACeHHe JIMIIb 
HaJIMHa MW CTHMyJMpytoulero (bakTOpa Ha H30/Mpo- HeOObUIHMX MOPOFOBbIX KOH- 
BaHHoe Cepgue maryuKku. J — nepdysar nocue 10- IleHTpaluH CTHMYJIMp yrouero 


MHHYTHOPO eHCTBHA Ha HW30/IMpOBaHHblit *weyO- (bakTopa, a BBeeHHe BO BTOpOe 


ueK pacTBopa alleTumxouuua (10-> r/ma), //—aype- 
anuu B KoHUeRTpanuu'2-10-8 r/ma, JITuiv — CePAWe pacrBopa alleruaxouHha 


TOT Ke pactBop alpenanuua (///) u x-caxtop (/V) 6e3 mpeqBapHTeIbHOH nepdysuu 
4epe3.90 MMH. CTOAHHA B OTKPBITOM Cocyye Ha BO3- 3THM PaCTBOPOM H30JIMPpOBaHHO- 


exe ro »%elylouka mepBporo cepa 
BOBC€ HE OKa3bIBaJlO CTHMYJIMpy- 
youlero Jelicraua (cM. puc. 4).Caeqyer OTMeTHTb, YTO HHOrZa pH AMTeM_HOK 
neppy3sHu xerynouka (15—20 mun.) x-cbakTop BbIemaeTca M Oe3 BO3elcT- 
BUA alleTHIXOMMHA, OMHAKO KOJIHYECTBO ero 3HAUHTeIbHO MeHbIIe, YM TOC 
JeHCTBUA alleTHIXOJIMHA. 7 
B xenyqouKe cepAa JAPYWIKM COJepxKUTCA SHAUHTEbHbIM 3amac CTHMY- 
wupyiouero cbaktopa. Tak, pH MHOrOKpaTHOM JleHCTBMM alleTH/IxXONHMHa Ha 
*KeyOuek BbieleHHe X-akTOpa MMeeT MECTO Hare MOcwJe 12—15-ro BBeze- 
HHA alleTusxoIMHa. CTHMYJIMpyrollH (bakTop He ABJAeTCA HM CHMIMaTHHOM, 
KOTOPbIi BbIeIAeTCA B Cepe MATYWIKM MpH MapacMMNaTHyecKUX BO3eHCT- 
puax (3-8), HH HopaypeHasIMHOM: CTHMYyJIMpyrollee AeucTBHe X-(pakTopa B OT- 
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juve OT apeHaMHa UM HopaypeHaduHa He CHUMaeTCA CHMIIATHKOJMTUKOM pe- 
ic #¥ (Due. 2) : 

Te ae (bakTOp ycToHuHB K JeHCTBHIO BbICOKOM besappeent 4 

HeliTpaJIbHOl uM KuUcHO cpene (pH 5—6): HarpeBaHHe haya! cox ae 

lero x-(bakTOp, Ha KHMAWeH BOMAHOM OaHe B TeyYeHHe 10—45 muH. pu a 

3HaueHuax pH mepdy3ata BbISbIBAeT JIMIIb CHHXKeHHE eFO aKTHBHOCTH, B 7 

BPeMa Kak HarpeBaHue pacTBopa aXpeHauHa WIM HopadpenauHa B TeueH 


Puc. 4. Bauanuwe aTponuHa Ha BbIqemeHHe CTHMy- 
smpylomlero (bakTopa B %*kelyfouKe cepaua AAry- 
wku. 7— jlelicTBve Ha U30MpoBaHHoe cepAue JATYUW- 
KH Tepdy3ata moce 10-muHyTHOH oOpaOoTKH xe- 
WYOuKa paCTBOpOM alleTHXOMHA B KOHILEHTpa- 
wun 10-5 r/mMa, JJ — qelicrBue nepdysata mocie 10- 
MMHYTHOH O6pa6oTKH pacTBopom aleTumxomHHa (10~ 
r/Mi) MpeqBapHTembHO aTpONHHH3sHpoBaHHoro (2+ 
-10-°-r/ma) ~=2%xKemyQouka Cepia JIATYUWKH, Ae 
KOHTPOJbHOe BBEeHHe ee. aneTHaxomuHa (10- 
T/MJ 


Bcero JIMuib 1 MMH. MOJIHOCTbIO CHUMAeT MOJOXKUTEIbHO HHOTPONHOe WehcTBue 
9THX BellecTB Ha cepyue. TlonHaa moTepx akTHBHOCTH Mepdysata, Cofep2%Ka- 
mero X-(bakTOP, MPOHCXOAUT TOKO IPH KMMNAYEHHH eFo B CaOCHeMOUHONK cpeze 
(pH 8—9). IIpu crosuuu B OTKpBITOM cocye Ha BO3yxe Nep*y3aT, coseprKa- 
WMH x-(bakTOp, CHH2KaeT CBOIO AKTHBHOCTb TOJIbKO uepe3 20—25 yac. B TOBpe- 
MA KaK afpeHaJIMH CTaHOBHTCA HeaKTMBHbIM yxe uepes 1—1,5 yaca (puc. 3). 
ATPONMH MpegoTBpalaeT BHIeeHve X-akTOpa U3 2xXeyouKa. Tak, mocae 
Mpe€IBapuTeIbHOH OOpaOoTKUH xKeyNO“Ka pacTBOpoM aTponuHa (2-10~° r/Maq), 
KOTOPbIH CHHMaeT JICHCTBHE alleTHJIXOJMHAa Ha MHOKAPJ, BbIAeeHHA x-C—akTopa 
He mpoucxoguT (prc. 4). OTH WaHHble CBUJETEbCTBYIOT O TOM, 4TO X-akTOP 
BbIJEIACTCH MbIIMCUHbIMH SJIEMeHTaMH cepa, B TO BpeMA Kak BbIseNeHve 
CHMMaTHHa B cepyue Mp MapacHMmaTHyecKUX BO3TeHCTBHAX CBASAHO C TaH- 
rJIMOHapHBIM armapaToM cepflla HM He CHUMaeTcH pH aTpomuMHusanun (°°). 
TakuM oOOpa30M, MpHBexeHHbIe JaHHbIe MOKa3bIBaIOT, UTO MPH ekcTBuA 
aUeTHJIXOJIMHA Ha %KelyOveK cepAlla JIATYWIKH BbILeIAeTCA CTHMYJIMpyroUlee 
cepWeuHyiO J€ATCbHOCTb BELICCTBO, KOTOPCe He ABJIAeTCA CHMNaTHHOM. Mox- 
HO HPpe€AMOJIOXKUTb, YTO 9TO BEILECTBO ABJIAETCA MPOMEKYTOUHKIM NPOAYKTOM 
TKaHeBOrO MeTAOOJIM3Ma HM BbILeJIeCHve CTO H3 MHOKapjla B OKPYXKEeKIULy1oO cpely 
NO BJIMAHHEM aIleTHIXOJMHA ABJIAETCA CJICENCTBHeM BMEIIATeJIbCTBa alleTHJI- 
XOJIMHa B SH3MMaTHYeCKHe Mpolecchl, NPHHUMaroulue yuacTHe B OCYIILeCcTBJIe- 
HMM COKPaTHTeJIbHOrO akTa. OnpeyesieHHe XHMHYeCKOH MpHpOAb CTUMYJIH- 
pytouero akTOpa NOSBOMHT OM2KE MOAOUTH K pacmIMpoBkKe HHTHMHOFO Me- 

XaHH3Ma Jl€HCTBUA alleTHJIXOJIMHAa Ha CepWeuHY!IO MBIIULY. 

Vuctutyt mopdomoruH 2xuBOTHEIX uM. A. H. CeBepoBa Ilocrynuo 

Akaylemuu HayK CCCP ‘ 22 VIL 1959 
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Hoxnxany Akagqemun uwayr CCCP 
1959. Tom 129, Ne 6 


PH3ZHOJIOTHA 


P. C. YIIATHHCKAA 


K BOMPOCY Ob YIIPABJIEHHW AHANAY30N KOJIOPAJICKOLO KYKA 
(LEPTINOTARSA DECEMLINEATA SAY.) | 


(IT pedcmaenrexo akademuxom E. H. Ilaeaoeckum 26 VI 1959) 

Bpicokaa YcTOHYMBOCTH KOOpaNcKoro xKyKa K HeO/laronpHATHEM (baxTo- 
paM BHEUIHeEH Cpeb, MOSBOJAIOWAA eMy YCMeWIHO pacceJATbCA MU CyLeCTBO- 
BaTb B YCOBHAX Pa3JIMUHbIX KJIMMATOB, CBA3aHa B 3HaUMTeIbHOH Mepe Cc Ha- 
JIMYHEM B WHKJIe ero pasBHTHA WManay3 — JIeTHeH, 3MMHeH WM 3aTAxKHOH. On- 
3HOJOPMA JleTHEH HU 3aTAXKHOM AManay3bl elle He usy4yeHa. IlozroroBKe K mepe- 
XOMY B 3HMHiO1I0 AManay3sy npemuectTByeT 3HAYHTeIbHOe HAKOMJICHHe KUPOBbIX 
MW YPJIeBOWHbIX Pe3CPBHBIX BeU[eCCTB, Pe€3KOe MOHMKeHHe COMepxKaHHA BOLI 
B Tele H pekpaujeHue nuTaHua. Ilepexoq B Auanay3sy compopoxwaetcs riy- 
OOKHM COKpallleHHeM ra3s000MeHa (MOHHKeHHeM MoTpeOseHHaA Oz, BbITeIeHHA 
COz u Kosppuywenta AbIXaHuA) HU TOPMOXKeHHeEM TKaHEBOFO JbIXaHHA, OCO- 
Oe€HHO AKTHBHOCTH OKHCJIMTeJIbHbIX Mpoweccos (*). Oru dusnomornyeckue H3Me- 
HeHHA OOYCJIOBJIMBaIOT BO3PaCTaHHe YCTOHMUMBOCTH XKYKOB K HH3KHM TemmMepa- 
TypaM HM Jpyrum HeOlaronpHaATHbIM BO3AeCHCTBHAM BHEUWIHEli CpeNbI, a TakxKe 
K MHCeEKTHIMAaM, Jelaa Maso adpekTHBHOK OopbOy c 3MMyr1olleH reHepalHer 
yxKe uepe3 HECKOJIbKO Hel MOCIe OKPbIVICHHA MOJIOJbIX 2KYKOB. 

VUcxoqa 43 mpeqcTaBJIeHuaA O TOM, 4YTO AHamay3a HaCeKOMbIX He ABJIAeTCA 
cTaqueH UX pa3BHTHA (B MOHATHe KOTOPOH BXOMT ee HEOOXOAHMOCTb H HeOO- 
PaTHMoOcTb), HO ecCTb (pH3HOOrHYeCKOe COCTOAHHE, MPOABJIAIOWMLeecaA MPH onpe- 
JI@I@HHbIX YCJIOBMAX Cpebl, a Tak»xKe YUHTbIBAA, YTO OCHOBHOH du3HOJIOrH- 
yeCKHH M€XaHH3M [Manay3bl 3aKJO4UaeTCA B TOPMOXKeHHH MpoweccoB asypooOHoro 
MeTaOOJH3Ma, Mbl CUHTaJIM TeOpeTHYeCKH BO3MOXKHBIM PperyJIMpOBaHHe MOAB- 
JIGHHA W MHTCHCHBHOCTH WManay3bl HACe€KOMbIX MYTECM COOTBETCTBYIOMErO BO3- 
JeucTBHA Ha WX OOMeH BeleCcTB. 

Vispecreu Weublii pay XHMMYeCKUX COCAMHEHHH, CTHMYJIMpYyIOWlMxX WIM TOp- 
MOSAMLMX Pu3MOMOrMyeCcKHe MPOWeccbl 2KHBOTHBIX HM pacTeHuli. Begetca OouIb- 
mad MCCIeOBaTebcKad paOoTa NO perysIMpoBaHHIo pocTa MH pa3BHTHA pactTe- 
HH, MO BbIBeeHHIO HX H3 COCTOAHHA MOKOA HU, HaOOOpoT, MO 3aepxKKe UX 
BeceHHero mpoOyxaeHua. Begetca paOota uM nO peryJIMpOBaHM10, C MOMOL{bIO 
XMMHYCCKUX BeLLeCTB, MOJIOBbIX IHKJIOB, MJIOMOBHTOCTH, ONmpeweseHHaA mMOJia 
Y 2KMBOTHBIX. , 

B oTHOUIeHHH HaCeKOMbIX TakHe paOoTbl OTCYTCTBYIOT, B TO BPeMA Kak 
MIPOU3BOMbHOe perysHpoBanHe WManay3sbl (KOTOPpad cusMoJorMyecKH aHaJo- 
THYHa 3HMHeEMY MOKOIO pacTeHHii), B YaCTHOCTH ee ycTpaHeHve y 3HMyIOIeH 
NONYAALWA KOMOPayCKOrO X%KYKAa, MOBbICHIO ObI StPcbeKTHBHOCTh IPpHMCHACMBIX 
MHCCKTHIMAOB H MIpHBeno Ob BpeAUTeIA K PHOeH B 3MMHHM MepHod, H, cuje- 
JOBATeIbHO, HMEJIO ObI UCKJIIOUHTebHOe MpakTHyYecKOe 3HAaYeHHe. 

B wactTosmel cTaTbe U3JlaraloTCaA pe3yJIbTAaTbI Hale MOMbITKH MPHMeCHHTh 
XHMHYECKYIO CTHMYJIAMMIO OOMeHA BeUIECTB C WeJIbIO YCTpaHeHHA 3HMHeH [Ma- 
may3bl H XMMMYeCKOe TOPMOXeHHe OOMeHAa BELLeCTB AIH YCKOPeHHA HacTyMIe- 
HHA JManay3bl y KomopagcKoro »xyKka. Mcnpirpwasoch (usvosoruyeckoe Jel- 
CTBHe CleLyioulux mpenapaTos: 1) a-HadrusyKcyCHOW KHCJIOTHI, WHPOKO H3y- 
yaeMOli B KayecTBe peryATOpa pasBuTHa pacTeHuii; 2) MoHoMo,yKcycHOH 
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KHCJIOTbI, B OOJIbIUHX O3aX ABJIAIOULeEHCA HHTHOHTOPOM erHApa3s XKKBOTHEIX, 
uM pacTeHuii (1), a B MaJIbIX 03aX CTMMYJIMPYICIeH Npoweccbl TKaHEECTO COMeHa. 
BellecTB; 3) MeTHJICHOBOH CHHH, CTHMYJMpyicuyee BUIMAHHE CaCbIX PacTBOPOB. 
KOTOPOM Ha OOMCH BeIeCTB 3aMe¥eHO JIA AHanay3HpyWlWwnx SMOpHOHOB Ky3- 
Heunkos (4) H cemaH pacTenuit; 4) ButamuHa Ks (MeTHJI-2-HadToxuHoH:1—4), 
CTHMYJIMpylolllero WIM TOPMO3AWeroO TKaHeBLIN COMe€H MpH BBeAeCHHH B Opra~ 
HH3M B OMDPe@eeHHbIX f03ax; 5) JHMETHJIOKCHSTHJICTHICecTpoa, MpHmMeHsAe- 
MOrO B XKHBOTHOBOJCTBE B KaUYeCTBE PeryATOPA NOJIOBbIX WHKJIOB. 

KoJlMueCTBO HCMBITbIBABIUHXCH BEWLECTB OrPpaHHYHBaJIOCh NepeuvCJIeHHbIMH 
B CBA3H C OOBCMOM OMNbITa, Tak KaK JleHCTBHe NpenapaTCOB HCCeACBaJICCh B 
YeTEIPeX KOHWCHTPalvAax JIA Kaxkyoro: 0,1; 0,05; 0,01 u 0,C01%, npn tpex 
MOBTOpeHHAX KaxKylad. TlomOupad KOHWeHTPalnio pacTBOPeHHA, Mbl HCXOLUJIN 
v3 mpegzctrapmenua IO. B. Paxutuna (7) 0 TCM, YTO CTHMYJIAUHA ABJIAETCA 3a- 
IMTHOH peaklveli OpraHH3Ma, NPOABJIAICWeHCcA B YCHJI€CHHH (USKCJICrHYECKHX 
MIPOW€CCOB, BbISbIBAeMbIX JeHCTBHEM (bakTOPOB, HE CBOWCTBCHHBIX HCPpMe Tpe- 
6oBaHHit %KUBOM CHCTEMBI HW, CJIeEMOBATeJIbHO, JJId Hee TOKCHYUHBIX. I]pH MOEbI- 
IU€HHH HHTCHCHBHOCTH H MpOOJIKUTEIbHOCTH BO3JCHCTBHA CTHMYJIAIMA TMepe- 
XOLMT B TopMoxeHnHe. IlosTomy OHO U TO Ke BEMECTEO, B CaObIX KCHIe€HTpa- 
WHAX SABJIAIOULeECH CTHMYJIATOPOM OOMeHa, B Oovlee BbICOKOH KOHICHTPallHh 
MOXKET CJYKUTb eCrO MHTHOHTOPOM. . 

IIpupeqeHHbiIMu BBIIMe pacTBOpaMH CMaUHBaJINCbh cpe3aHHEIe moCeru (6orT- 
Ba) KapTcdena, copta Akkep3ereH B case, npefmecTByloMleH OyTOHH3allHH. 
Tlo6ern BbICaxKHBaJIHCb BO BJlaxKHY!IO MOYUBY WBETOUHOTO FoplikKa B pacTyLIeM 
MNOJOXKeHHH H HaKPbIBaJIMCb CTCKJIAHHbIMH H30JIATOPaMH C CeTYaTbIM BePXOM. 
Tloq KaxkJbii Tako H30ATOp NoMellasocb no 10—12 »xyKoB, KOTOpBIe cozep- 
2KaJIMCb B STHX YCJIOBHAX JO MOMCHTA HACTYNJI€HHA AHanay3bl, HadaJIOM KO- 
TOPOH CuHTaJICA YXO X%KYKOB B MOUBY. 

B KOHTPOJIbHOH CePpHH OMBITOB, MPOBOAMBIUIeEHCA MapaJJIebHO, HKYKH CO- 
epKauCb B TAKHX %Ke H30JATOPaX, HO MHTaINCb OOTBOH KapTodesa, OMppic- 
KHBaBLIeHCA BO BPe€MA CMeHbI KOpMa BOOM. CMeHa KOpMa MpOM3BOAHMAaCcb 
yepe3 JleHb. OMBITHI BeJIHCb B JiIaOopaTOPHOM NMOMeLeHHH pH Temnepatype 
18—20°, ocenbio 1956 r. Ha SKCMepHMeHTaJIbHOH CTaHILMM MO KOMOpaycCKOMy 
*yky (MuuuctepctBo ceibcKoro xo3alictBa CCCP) B Bepaune. B mpomecce 
ONbITOB YUHTHIBAJIMCb MPOMe€HT CMEPTHOCTH XKYKOB WM BPeMA HaCTYMVeHHA DMa- 
May3bl, MO KOTOPOMY OMpeyesANacb MpPOLOMMKHTeEbHOCTh MpesAuanay3Horo 
NMTaHHA XKYKOB H, CJIeOBaATeIbHO, Pe3YJIbTaTbI MPHMeCHEHHA XHMMYECKHX 
cpelcTB IA perysauun Quanaysp. Tlomyuenupie MaTepvasbI MpHBeeHBI Ha 
puce. 1, 

Tlepvoy npeaquanay3Horo nuTaHHA OCceHHel reHepalluH KONOpaycKoro KyKa 
B Boctounoh TepmaHun 3aHMMaeT, Kak NpaBuso, 18—25 yneli. Cpasy nocne 
OKPbIJICHHA 2HKYKU OYCHb UYBCTBUTEJIbHbI K HEOMATONPHATHBIM YCJIOBUAM CpedBI, 
HW B TeyeHHe NepBbix 3—5 HeH MHTaHUA, B YCJIOBHAX MOJIeBLIX CaKOB H B 
mpupoge, HaGsrofaeTcA UX 3HAUHTeIbHaA CMEPTHOCTb, YTO MPOABJANOCh U Ha 
HaleM KOHTpose. B KOHTPOJIbHEIX OMbITaX MepBble WHanay3Hpyiwoulwe XYKU 
oTmMeyveHb! Ha 1] yenb nuTanua. K 19 zHIO B KOHTpose DManaysupoBano yxe 
50% 2KYyKOB, H NocmeqHH *KYyK Yule B NoUBy yepes 37 AHeH NuTAaHHA. 

B papuante c a-nadTusyKcycuok KucnoToh (puc. 1 A), npH Bcex B3ATHIX 
KOHIeHTpalluax, B Meppble 5 HeH NUTAHHA HaOJIOJaacb BbICOKaA CMePTHCCTB 
*KYKOB, AocTurasman 40—60%. Octapuimeca Jasee XKHBLIMH XKYKH MUTaIHCb 
HOPM@JIbHO H YUIIM B MOUBy Ha 5—8 JHel N032%Ke KOHTPOMbHEIX. IIpu KOHeH- 
TpaunMH a-HadTHyKcycHoH KucnOTH B 0,5%, IIpH KOTOPOl BbOKHBaeMOCTb 
2KYKOB ObIIa HanOovlee BHICOKOH, B OMBITE NOCeAHHe 2KYKH Nepeuwiu B cocTos- 
Hue Auanay3sbi Ha 19 QHeH mo32%Ke, UeEM B KOHTposie. 

B Bapwante c MOHOHOAyKCycHOH KUCMOTOH BpemHOe JelicTBHe mpenapata 
ObIJIO BhIPaxKCHO MEHbIUe, H CMEPTHOCTh 2%KYKOB B MepBble 5 AHel Ona B mpe- 
qenax 20—37%. OcTaBuiveca KYKU HOPMaJIbHO NMTAHCb UM NepewwiN B CocTOS- 
HH€ [Halay3bl B CPOKH, OJIM3KMe K TEM, KOTOPbI€ OTMEYCHBI AIA KOHTPOJA. 

B papwante c MeTHseHOBOM cHHbIO (pc. 15) Konnentpaunua 0,1% oKxa3a- 
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Wlacb JIA %YKOB ABHO TOKCHUHOH. Tlocme nepporo xe JHA MMTAaHHA TKaHH 
*YKOB OKPaCHJIHCb B PPA3HO-CepbIH WBeT, 2KYKH OYCHb BAJIO NHTAJIMCh VW BCe 
norHOan uepes 11 que nuTanua. Konuentpauua meTusenosol cunu B 0,05% 
TaKXKe OKa3alaCb TOKCHUHOH, MH uepes 17 AHeH MpewAuanay3HOorO MHTAaHHA 
v2 30 2KyKOB OCTaJOcb 2KHBEIMH 3. J[Mamay3a HacTynusa y Hux Ha 17—23 jeHb. 


Sat 
SRS o452e 
MSF S SEM Ook 
2h) eae 
SS§$ BES 8 
SS Rants fa Ge 
is Hm O,. 
We ive} 
oS Go 2A8 
SS g ms 0 O 
& 
S ASS be 
S DSH Y9Rao 
Nene 
Nome 
> 
Ne Sears 
SS88$ senes 
Ro (ey, So 
$$ Of -= 3 
8 SOP he) Sei 
NEEEPE 
S o@E oe 
egS £20 of 
d S fee ou 
ISAS wo So 
is ys me 
® EYL | 
a a 3 
SES Eon 
S mo 
SS Bie 
& FOL 
Sey BOSS 
Gm Se 
ow — 
one 
* ro) 
{ Pat § 
: t Oa 
i 42% 
2 
r + i ed <x 


——— 
~o 


os ote 


4, 2—0,05%, 3—0,01%, 4—0,001% 


19 


SEES 


BE SD ke CDG GEL 
SRK 8R 13K 10K 23K 2ER 3X BX 139k Wk LIX BWXL”’ 7M GAER 13K BR 23K 2EUR IX GX 3X (6X 


Paar  G.O-: 
PPteet 


> 2 + 
18. 20 


0 
NOgOnweUumenbHOtiiib MYPCOTUANAYSHOED MUIMAHUA — 


+ 
Puc. 1. BankHBaemMocTb H MpoJOKATeIbHOCTh IpesqAMan 


ata Say. npa NHTaHHH MCTbAMH KapTobeia copta 
MH BelllectsamMi: A —GQ-HadTHyKcyCHOH KUCAOTO 


r— JUMETHJIOKCH3THACTHAbBGeECTPOIOM. Qa — BbIoxKHBae 
weHTpayun KucqoTE: / — 0, 


G 


nutanua. IIpH KOHIeHTpallHH MeTHJIeHOBOK CHHH 0,01% yxoq %ykKoB B JlHa- 
ay3y HayaJicd OJHOBPeMeHHO C KOHTPOJEM, HO CHJIbHO 3aTAHYJICA, H MOCTeA- 
HHe XKYKH Mepelin B COCTOAHHE Aualay3bl Ha 10—15 gHeH m032%Ke KOHTPOJIb- 
Hpix. [Ip KOHWeHTPallHH MeTHJICHOBOH CHHH B 0,001 % OTMeYeHa MCKJIOUH- 
T@MbHO BbICOKAaA MOeaCMOCTh KOPMAa, Pe€3YJIbTATOM KOTOPOH OKa3aJIOCb PaHHee 
HacTyNleHHe [Hanay3bl, OMepeAHBINee KOHTPOJIb Ha 4—7 yuHew. pu 3tTom 
MepBbIe Auanay3HpYiOWlNe XHKYKH OTMEYCHI yxKe C 9 WHA NMTAHHA. 

B papuaute c BHTaMHHOM Ks (puc. | B) cmepTHOCTb MPM BCEX KOHILCHTPa- 
IWHAX MWpemapata Opa B MepBbIe 5 muefi mocue OTPOxKeHUA 2%YKOB ONMsKOH 
K KOHTpomro. Ilo32Ke Ona He MpeBbiuada 20—22%. JKyKu OUeHb OXOTHO Moesa- 
JIM CMOUeHHBI pacTBOPOM BHTaMHHa Ks KOpM, M aKTHBHOCTb UX NHTAHHA Ona 
BEICOKOH. Tlepexox %KYKOB B Auanaysy BO BCexX BapHaHTaX STOFO ONbITa OTMe~ 
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4eH PaHblle, YeM B KOHTpove, Ha 3—8 Aue. IIpu KOHWeHTpalluM BUTaMUHa 
B 0,1% mocneqHUui xKYyK Mepememt B COCTOAHHe AManaysbl Ha 5 Ane No3xKe 
noculeqHero 2%KYKa B KOHTPOJIbHOM OMIbITE. 

Bce KOHUCHTPaluH AUMeTHJIOKCHSTHICTHGeCTpOla (B3ATbIC, Kak HW AIA 
pyrux mpenaparos, oT 0,1 zo 0,001%) oKkasaiucb ABHO TOKCHUHBIMH, H CMEpT- 
HOCTb 2KYKOB B BapHaHTaX B MepBbIe AHH OMbITa JocTurama 53,4—61% (puc. 
1 I). Tlwranve ocrapmiuxcad xyKOB BHeLIHe OblWwIO HOpMaJbHbIM. J Manays3a 
B BapHaHTaxX OMbITa HaCTyMHJla MO3xKe, YEM B KOHTPOJe, Ha 15—25 jHeH, u 
nepHOL upesuanay3Horo nuTaHudA 3aHA NO 34—52 Hel, a ONMH XKYK B Ba- 
pHaHTe C KOHIeHTPpaunel upenapata 0,05% mnutasca Ha moOerax KapTodela 
93 THA, Mocie uero nornu6. 

CieoBaTebHO, HallH MpPeABapHTeJIbHBIe OMbITHI C MaJIbIM KOJIHYCCTBOM 
XWMHYCCKUX IpemapaToB, MoAGop KOTOPEIX Obl B H3BECTHOHM Mepe MpON3BOVIb- 
HbIM, KaK H MOMOOP KOHIWEHTPAallWH, MOKa3bIBaIOT, UTO HAaCTYIMIeHHe AManay3bl 
KOJOpaackoro %KyKa MOxKeT ObITb YCKOPeCHO HAH 3aMECAMeCHO. 

HeoOxoyquMbl WIMpOoKHe HCCTeqOBaHHA MO MOLOOpy usHOMOrHyYeCKUX CTH- 
MY#ATOPOB H MHTHOHMTOPOB OOMeHA BeLLeCTB HACeCKOMBIX C IeJIbIO PeryJIMpo- 
BaHuA Juanay3p1. HeoOxogumo rity6oKoe usnosioruyeckoe H OMOXHMHYeCKOe 
UCCeOBAHHe IPOLWeCCOB, BbISbIBAeCMBIX AKTHBaTOPaMH M UMHTHOUTOpamH OO- 
M€Ha BEIeCTB JIA UX LucpdepenuupoBaHHOrO MpHMeHeHHA. HeoOxogqumo u3syye- 
HHe CHOCcOOOB, KPaTHOCTH, JO3bI BBeeCHHA CH3HOJIOTHYeCCKHX CTHMYJIATOPOB 
OOMeHa BeleCTB B OpraHH3M. 

OpuajleHHe peryalvel Wuanay3bl HACCKOMBIX MMeJIO Ob rpOMaHOe Ipak- 
THYecKoe 3HaueHHe. IIpHMeHeHHe CTHMYJIATOPOB OOMeHA BelLeCTB B KOMOMHALLMH 
C HHCCKTHILMLaMH MOrJIO Obl MNOBbICHTb TOKCHYUHOCTb MOCJIeEAHHX, H, CJleqOBa- 
T@IbHO, S{PPeCKTHBHOCTb HPHMeHAeMbIX Mep OopbObI Cc BpeAHbIMH BuaMu. Pe- 
ryJIMpOBaHHe AHanay3bl UMewO Opt OObUIOe 3HAUCHHE TaKxKe B IPaKTHKe WeKO- 
BOACTBa, Te CeJICKIMOHHaH paOoTa Haj BOJIbTHHH3MOM He BCerga ycmelHa 
B CBA3H C JIaOWJIbHOCTbIO [Malay3bl, 3aKPeMJICHHOH B HaCJIe@CTBeHHOCTH, M10- 
BHJMMOMY, TOJIbKO Kak HOPMa peakILHH. 


Mucruty? Mopdomorun “xMBOTHBIX Ilocrynuzo 
um. A. H. CesepuopaA kayemuu nayk CCCP 25 VITb59 
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JIOXRUTEMbHBIX PeMICHHAX HEKOTOPBIX 
ypaBHeHHH 9/1MMTMYeCKOrO THIAa 

9. WH. VPoupyenrepuieas. Crektp Bostb- 
TeppoBa oepaTopa Ha Nosyocu u 
TayOepoBbl TeopembI Tuna Tlanea — 
Buyepa . . 

FO. HW. Ppudanos. O nomnoit HenpepbiB- 
HOCTH MATPHUHBIX OMepaTOpoB B BeK- 
TOPHbIX IIpocTpaHcTBax 

Jim J{a-roanb. O eMHCTBeHHOCTH pewe- 

Hus saqaun Kou qa ypaBHeHus 

napa6omMueckoro Tuma 

Il. Wapun. Hexotoppie (by HkUHO- 

HaJIbHbIe HepaBeHCTBa THMa TeOpeM 

BJIOKEHHA C BeCOM 

A. TemuasKos. Hnrerpanbusie nIpel- 

CTaBeHHA 

M. BawnOepr u P. U. Kauyponcknii. 

K BapHalvoHHOl! Teopuu HemMHell- 

HbIX ONepaTOpoB H ypaBHeHHli . . 

WM. Buwuk u Jl. A. Jltocrepnukx. He- 

KOTOPbI€ BOMPOCbl BOSMYMLeHHH Kpae- 
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BBIX 3aay JIA LMcpdepeHUaIbHBIX 
ypaBHeHHit B YaCTHbIX MPpOW3BOAHBIX 
M. Y. Tenauiep. Teopema o cpeqHem 3Ha- 
YeHHH JIA OurapMOHWYeCKUX PyHK- 
1 Oe 
tO. H. [pu6anos. 06 olnosHauHoli pas- 
pelwHMOCTH M pelleHHH O€CKOHeUHBIX 
CHCTeM JIMH€HHbIX YpaBHeHHH . . 
B. Il. Mapun. Hexotopbie WHTerpasib- 
HBIe HepaBeHCTBa WIA udcdepex- 
IMpyeMbIxX (yHKUHH MHOrHx e- 
PeCMeHHBIX 
B. A. Kaxuues. Muterpaa una Koum 
JIA TOMOMOPMYeCKOTO MpOH3sBeeHHA 
ABYMePHBIX aHasHTHYCCKUX nl0- 
BepXHOCTeli 
A. E. Mapropiniox. Bapualnonnpie Me- 
TOMbI B KpaeBbIX 3aavaX A 
ca6o9JIMNTHYeCKHX ypaBHeHHlt 
B. Muxaiaos. O noTeniivanax napabo- 
JIMueCKHX ypaBHeHHl ; 
B. M. TousKosa. O cra6uansanun peue- 
HWS ypaBHeHHH TemmonNpoBoHOcTH 
¥O. JI. Poguy. O6 ycuoBuax pa3peuin- 
MOCTH KpaeBbIxX 3afau PyumaHa u 
Tunp6epta Ha PHMaHOBbIX NOBepx- 
HOCTAX . Seih 
JI. B. Ca6nnun. Teomerpus OMHOPOLHBIX 
PHMAHOBBEIX IIpOCTpaHCTB H BHYTPeH- 
HAA TeOMeTpHA  CHMMeTPHUeCKHX 
IIpOCTp aHcTB ek ee 
E. T. Cmopkayes. O s0KaqbHOM HOMO- 
rpapupoBaHHH 6e3 JoNycTHMBIX Mmpe- 
OOPasORanivaee! (Ay. it ee 
C. JI. CoGones. PyHJamentambHoe  pe- 
wmenne 3aqauu Koum 1a ypapHenna 
3 
O8u 1 Ou er (a, cate 
Ox Oy 02 dz 400 
M. YT. Ulyp. O dennepopcKom cpolicTBe 
M@PKOBCKHX MpoleccoB 
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II. MEXAHHKA 


M. M. Xoomsuckwi. OcHopHpie 3aauH 
pacueta Ha clenweHHe apMatypbI 
nepwosnyeckoro mpopuma c GerTo- 
HOM B_ IL€HTPaJIbHOaPMHPOBaHHBIX 
IIpH3MaTHYeCKHX 3JIeMeHTAaX 

C. H. Xpyues. O su6pannvonHom napa- 
MeTPHUeCKOM peryiNpoBaHnu 


III. THYPOMEXAHHKA 


A. T. Kyauxoscxui u TI. A. Jlto6umos. 
O MarHHTorMypoyHHaMMyeckux yap 
HbIX BOJIHAX, HOHM3YIOWUX ras. . 

Yr. JJ. PosenGepr. Oxcnepumentambyoe 
HCCIe€JOBaHHe HeyCTaHOBHBINeroca 
TCUCHHA BASKO-MaCTHYeCKUX 2%KH- 
kocTeli 

Jl. H. Cperenckuii. ‘Tudpaxuns “BodH 
B gagaue Kon — Ilyaccona 

A. T. Kyaukoecxui u T. A. Jlo6umos. 
[Ipocreliinve 3aqauu, coxep»xamue 
HMOHHSHPYICWYIO Pas ylapHyio BOWHY 
B 3JIEKTPOMArHHTHOM Movie 

B. H. Apxunos. Bausnne maryutxoro 
MOA Ha YCTOHYHBOCTh NorpaHuu- 
HOO CaOA 

rAd Tupcekuii. Onnapaenne Tenonpo- 
BOAAMeH CTCHKH 3a JBYKYUINMCA 
CKauKOM YIIIOTHCHHA 
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- B. Botinexoscxui. Craynonapnas ye- 
TOHALMA : 
. M. Mowanos. Orpannuennocts Ba 


pHauun HeMPepbIBHBIX peluenuit 
CHCTeMbI ypaBHeHHli rujpomuna- 
MHKH . 


IV. THA PABJIHKA 


. E. Cmonppipes. [uyzpapanueckue 1 
KHHeMaTHYecKHe XapakTepuCcTHKH 
TBWOKeEHHA HeOHOPOHbIX cages 
HbIX CHCT€M B TpyOax 


V. TEOPHA YIIPYTOCTH 


A. A. Anexcanapos. Hexotopnie s3apu- 
CHMOCTH Me@2%KXy pelieHHAMM  MvI0- 
CKOH HW OCECHMMeTPHYUHBIX 3ayau 


TeOPpHH ypyrocTH Hu pelmeHHe oce- 
CHMMeTPHUHBIX salad MpH TOMO 
aHaJMTHUeCKHX (yHKUHH 

A. C. Ypasuy. Kpyuenne ynpyroro cao 


| VI. ACTPOHOMH 
M. B. Bouakos, B. ®. Ecunos u M1. B. Ller- 


sop. O6 HCnouwb30BaHHH NpHHWuna 
KOHTAKTHOTO choTorpadupopanua 
npu Bees: Ca6bIX CBETOBBIX 
MOTOKOB 


B. Il. Bapa6aos — u ¥O. H. Jlunckui. 
Ileppbie pesyibrats! dororpadupo- 
BaHHs| HEBHAMMOM Cc SemsIM CTOPOHBI 
JIyHbI . . 

I. Maaymsau. Ha6monzenua oonacrH 
1eHTpa TamakTHKu Ha BOJHE 
A 33,3 cM Ha 6obIIOM pagnoTeie- 
ckone TAO SoA Pee tak hale 
H. [Wlapwicxun. HaOmoyenue pa- 
JMOMCTOUHNKA Crpemeu-A c¢ BBI- 
cOKO! pa3spellarouseli CNOCOOHOCThIO 
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VII. MATEMATHYECKAA ®H3SHKA 


B. C. Byaypipes. OO uccmeyoBaHHu Tou- 
HbIX PCHIe€HHi HeCTAWOHAPHBbIX 3a- 
ay Wudpakuuu B OKpeCTHOCTH BOMI- 
HOBbIX ()PpOHTOB 

Tl. A. [puxoepr. O aubpaxunn aeKTpo- 
MarHuTHbIX BOJH Ha MOMOCe KO- 

HeYHOM UIMpHHbI . . 

M. M. HasapuyK u H. HM. Moapexnii. 00 


ACUMITOTHUeCKOM MOBeeHHH pe- 
WeHuH OFHOW 3ayauuw oO TEeIIJO- 
oOmexre. 


¥O. I. Uepxos. Crauuonapuoe ppamlenue 
KOCMHUeCKHX FasOBbIX MaCC B OOLeli 
TEOPHH OTHOCHTEJIbHOCTH . 

B. B. CoGones. O HeKOTOpbIX 3aglauax 
TeopHU Audpysun usiyyenuA 


VIII. BH3HKA 


Bb. M. Bya. O p —n-mepexoyax IIpu 
HU38KHX TeMMepaTy pax 

B. ®. Kasanues. J[ByxKenne rasoBbIx 
Ny2bIpbKOB B XHAKOCTH TOL jeu- 
cTBHeM CHa BbepkHeca, BO3HHKAaIO- 
IWUX B akyCTHYeCKOM  Tlo7e 

B. ©. Conoppes. O mpopepke coxpanenns 
UCTHOCTH B CHJIbHbIX B3aHMOjel~ 
CTBUAX IpH BbICOKHX 9HEPrHAX . 

C. B. Crapogzy6uer, Ul. A. AGaseB u 
C. E. Epmatos. Msmenenue ajcop6- 
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IMOHHBIX CBOHCTB CHAMKarenax Toy 
eucTBHeM ramMa- -O6J1y JeHHA 
E. Jl. Tpudouos. Hospiii metog ppruncne- 


HHA CTaTHCTHYeCKHX BeCOB Bpaula 
TCJIbHbIX ypoBHel MHOPOaTOMHBIX 
MOJICKY JI 


M. C. Mecun u UH. JL. aSeauncknit. 
Tonkaa cTpykTypa smmuuuu Pesen 
HM pacnpocTpanenne runep3spyka 
B XKHJKOCTAX C OOJIbIUOM BA3KOCTHIO 

E. K. Hywetixo. Ontuyeckasx cencu6u- 
Wu3auuA (oTospdekta Ha KOHTaKTe 
NOYUPOBOLHHKa pein ee 
KpacuTea : 

C. B. CraponyGues, M. H. “Typexnii u 
A. IT. Cusprx. Usmenenne ontuue- 
CKMX CBOHCTB 6eH30ua, oOu1y4eHHOrO 
IAIN SG ge 

B. JI. Bony-Bpyesyy. Cnextpanpupie 
IipeAcTaBseHus MHOTOBPeCMCHHBIX 
TeMIepaTypHBIX  yHKUHH [puna 

B. JI. Bpoyne u B. C. Menpenes. O Horoit 
BO3MO2%KHOCTH OObSCHEHHA 3aBH- 
CHMOCTH KBaHTOBOFO BbIXORa  JII0- 
MHMHECWLCHIHH OT QIMHbI BOJIHbI BO3- 
OyxKeHua 


B. A. Jla63un u B. u. “Jluxrman. O: 3aKO- ¢ 


HOMePpHOCTAX NMOJ3yYeCTH MOHOKp¥H- 
cTalI0OB IHHKa B MpucyTcTBHT 
MOB€pX HOCTHO- AKTHBHOrO J€rKo- 
MMaBKOrO MeTaJJIMYeCKOrO pacnwaBa 

A. TI. Komap, B. ff. Casyenxo u B. H. 
Ulpequuk. Os1eKTpOHHbIe aBTOSMHC- 
CHOHHBIC H3806paxKeHHaA KPHCTasJOB 
YNOpAROUMBAIONIMXCaA cMiaBop . , 

A. Ji. Omeposuy u TI. M. Merenun. O6 
H3MepeHHH BPeCMeH XKU3HH TepMOB 
318 93°Ps, 38D231P_ u 31D, HeoHa Me- 
TOMOM 3aepeKaHHBIX  coBlazeHult 

C. B. Crapoxyoues nu K. B. Makapronac. 
O mexaHu3mMe MpsMoro B38avMojeli- 
cTBuaA BpeaxunH Li®(a, d)Be§ 

HW. H. Kanescxun. O6 ananuse uckaxe- 
Hit NOs mvwiocKoro aie 
yeckoro MemyuaTela . j 

A. H. Tapxenmyse, HW. T. Tonopos u 
H. A. UYepyuxos. Crexrpasbupie 
crolctBa (byHkuHuH Tpuna B oHOL 
MOJ€H Me380HHOrO HoOsA © (uKCcH- 
POBaHHbIM MCTOUHHKOM 

B. M. ®puakun. @otos eK tpeTHoe co- 
CTOAHWe WU JNOMMHECIEHTHOe Tocse- 
cpeyeHue B ZnS . . 

E. A. )Kypakosexnni u 9. E. Baiinmrein. 
CpaBHHTeIbHoe HCCIeOBaHHe TOH- 
KOH CTPyKTypbl PCHTPCHOBCKHX Tl0- 
joc uemyckaHua KB-rpynmpl TuTa- 
Ha B MeTamIe M COCMHeEHHAX C 
HEKOTOPbIMH JIerKHMH 9J1e¢mMeHTaMH 

B. C. Komeupxos un ¥O. B. Cxpopuos. Pac- 
Wupenwe KaHala MOLHOH UCKpbI 
B %KHAKOCTH . : 

A. K. Jlappyxvna. < wompocy 0p, +). 
peakyMax . 

E. TV. Hanmakos u P. rAlb Bapnnckni. 
Hospi cnoco6 pacueTa peHTreHOB- 
cKuX K-CNeKTpoB NOrdoMuleHHA 


IX. TEOSHSHKA 


C. WI. Joarunos u H. B. Myukos. Pe- 
3ybTAaTbl H3MepeHiA MarHHTHOTO 
noma SeMJIM Ha KOCMU4eCKOH pakeTe 


72 


74 


299 


. 303 


307 


529) 


53d 


044 


547 


766 


769 


773 


1269 


1273 
1277 


42719 


717 
Ill 


B. IT. Wcromun. Macc-cnekTpometpuue- 
ckwe 3MepeHHs MOHHOrO cocTaBa 
BepxHeH aTMociepbl Ha TpeTbeM 
HCKYCCTBCHHOM CIyTHHKe 3emau 

10. A. Msanos. TlonoxeHuaA HM Ces0HHaA 
H3MCHUMBOCTb PpOHTAJIbHbIX 30H 
p AHTApKTHKe Hat. seas eee 

5b. H. Tpy6nukos. I[lpoctpancTsennax 
3aflaua OOTeKaHHA BOSBbILIeCHHOCTH 
HeOrpaHHYeHHBIM CBepXy BO3/LyIII- 
HbIM HOTOKOM . . See 

C. A, Ymakos u TP. E. “Jlazaper. 06 

M3OCTaTHYeCKOM porHOaHHH 3eM- 

HOH Kopp! B AHTapKTHZe Nog TA- 

XKECTHIO JIEMOBOH Harpy3KH .... 

®. Tankun. Onpesenenve o6myero 

yrla HaKJOHa JBYXMepHBIX Teo- 

JIOTHYECKHX OOBEKTOB M0 pe3yuJIb- 

TaTaM [paBMTal\MOHHbIX HM MarHHT- 

HbIX H3MepeHHi . . ke 

€. JI. Koran, UH. II. Maceanuk u JI. ql. Cyur- 
TaHoB. Pa3avune B MepHoyax celi- 
CMHYCCKHX BOJIH,  BO380y2KaeMbIx 
TIpH MOJS3eMHEIX B3PbIBaX H 3eMUJIe- 
DP ACCHIAX Mme ewer Ne len Ae 233 

E. J]. Kopskun. SapucumocTb Mexyy 
rp aBuTalMOHHbIMH aHOMaJIMAMH 
Byre H MOm{HOCTbIO 3eMHOH KOpbI 
B oOmacTH ATmaHTH¥ecKoro oKeaHa 1287 
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X. TEXHHYECKAAH BH3HKA 


A. A. Bacunpes. O npumeHeHuy pemaKca- 
I{HOHHBIX TeHepaTOpoB JIA TeHepH- 
POBaHHA UaCTOTHO-MO/LYIHPpOBaHHbIX 
KomeOaHHH . . 

M. IT. Toxuk6epr, J. C. ‘UuKaue u A. A. 
OnekyHos. K ponpocy 06 ynpoune- 
HHH COCyOB BbICOKOTO jlaBJIeHHs 

C. H. )Kypxogs u A. B. Capuykun. K Bo- 

mpocy 0 MexXaHH3Me pa3pylleHua 

TBepdbIX Te. 

A. Miunecu A. ®. Cupenko. 3apucu- 

MOCTb JOJIFOBeYHOCTH To Harpy3- 

KOH OT MpHJOXKeHHOTO HalpAKeHAA 

Wit MeTasIoKkepaMuyecKux  o6pa3- 

Il0B %Kee3a B ambipa- HU ramMa-(cba3ax 

K. Kpuyxaa, T. B. Kypyromos u 

tO. A. Ocunban. O npupoye u3Meue- 

Huu Moya TOura mpu Tepmuye- 

CKOH oOpaOoTKe ofHOda3HbIxX Crsa- 

BOB Ha OCHOBE HUKeA io tee 

P. H. Pomanenxo u B. HW. Weanos- 
Omcxuii. K TepMoqMHamuke TBepABIX 
pacTBopoB HEKOTOPBIX MoJTyMpo- 
BOAHMKOBBIX CHCTeM .. 

b. T. Konomuey u B. M. Jlio6un. Hexo- 

Topple ocoOeHHocTH boToosdpexta 

B AMOP(PHBIX COAX TPeXCeeCHHCTO- 

TO MBILIbaKa . . Se os 

II. Komap u M. B. ‘CraGuukos. Vi3me- 

HeHHe aBJIeHHA B Auddby3svoHHol 

KaMepe IIpH BO3HHKHOBeHHH TPeKOB 

Wi BO3MOX%KHOCTH ero MCMOsIb30BaHHA 

Bb. M. Toaosun, HW. C. )Keaynes, 
H. T. Kautyxees, WH. H. Opuos, 
B. M. ®puykun, JI. A. Mornues- 
ckai uw A. C. Antonos. Hosuiit 
aleKTpopoTorpapuuecku mporecc, 
OCYLIECTBUIAE MBI C MOMOLLbIO KOMOH- 
HUPOBaHHBIX  9JIEKTPOHHBIX cmoew 1008 
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H. Kayasos u JI. ®. Ppuroppesa. 3a- 
BHCHMOCTb pollecca WIMPoBKH KpH- 
cTamI0B OT WX (pH3HKO-MexaHHye- 
CKUXSCBOUCTE Veet ome 
B. Kpareapcxui. O kpuTepuax U3HO- 
ca MaTepHaioB .. . : 
B. Jimnyescknh uv B. B. Pomanos. 
KopposHoHHoe pacTpeckuBaHe HH3- 
KoyrsepoducTou Hep 2KaBelouleH 
Cras.) eee 
E. Manun u 9. K. 3enKosa. K pompocy 
) pinbemal AE B aJIIOMHHHeBOl 
Oponse 2: 
E. Monos u I. UH. ‘Kapnos. Bausanne 
TemilepaTypbl 3aKaIKH Ha IIpollecc 
o6pa30BaHHA OM KHeErO MOpAaKAa 
B) cmrape Nii) se ee 
A. Caer. Hoppie MeTogb ompeqeseHua 
KOS(PPHUHeHTOB JIYYeHCMyCcKaTeJIb- 
HOH (OTpaxKaTesbHOH) CnocoOHOCTH 
M MCTHHHOH TemMmepaTypbl CaMo- 
H3syuaioueH MOBepXHOCTH ... . 


XI. DIEKTPOTEXHHKA 


Bb. Boryanosa u B. H. Monxos. K sBo- 
pocy 06 aHOMaIbHBIX pa3pxaAqax 
IIpH BbICOKHX MOCTOAHHBIX HalIps- 
PKEHHAX Sa st gare’ 


ese Te bret) 


XII. KPHCTATAOlPA®HA 


B. Jilesutun u I. JJ. Cycnonapos. S.1ek- 
TPOHOMHUKpockonMyecKoe HU 3JIeK- 
TpoHorpaduyeckoe ucCIeOBaHHe 
KapOMJHBIX yaCcTHW, ayCTeHHTHOH He- 
p:KapelomleH cTamm . . 

H. Hepouosa u H. B. Besos. Cumme- 
TPHA CePHETOSICKTPHKOB .. 


XIII. XHMHA 


MW. Anuye u A. J. Merpos. Karanu- 
THYeCKaA  NOJIMMepH3allHa Mmpomu- 
JICH-IIPOMaHOBbIX cCMeceli Ha cboc- 
(bopHoli KuCOTOH Ha KM3embrype 
K. Apen ul. A. Banar. 2-Otunenumu- 
HO-2-(peHHIMHDAHANOH-1,3 . . : 
A. Bananyuu u E. HU. Kaa6yHoscKuit. 
CrepeoxuMuyeckoe u3yyeHHe ak- 
THBHBIX ICHTPOB KaTaM3aTopa . . 
Il. Beaonosckas, B. A. JlonronsocK 
u OK. Jl. Uepuosa. M3yuenne peax- 
UHH okucneHua TiCls ruaponepe- 
KHCbIO H3OMPONHGeH30Na B BOAHBIX 
M yIvleBOZOpoOAHBIX cpeyax ae 
Tl. Tuyurkosa, E. Jl. Jlenuuckaa m 
K. A. Koueukos. Metanaupopanne 
TlOIMMepoB . 
B. Sapropoqunit u B. J. 3asropon- 
Had. CuHTes n-n30mponuauKs0- 
rekcu1OeH30J1a M ero aBTOOKNCeHHe 
O. Jilykawesuy u JI. FP. Kpoaux. Uccae- 
Hopanve meperpynnuposku rHy- 
pa3o0coequHeHHit To, elicTauem 
HeHOHH3MPOBaHHBIX KHCJIOT ... , 
H. Poguonos, I. B. KaszennnKosa, 
T. B. Tananaepa, JJ. H. Wuropun u 
K. A. Kowemxkos. VMubpaxpacusie 
CHeKTpbI H CTpoeHHe alleTHeHHIOB 
JIMTHA ... 
A. Pa6unun u JI. TP. Matwoxuna. Vc- 
cieqoBaHuaA TpuTepneHos. Mupuka- 
AMoun U3 Kopp Myrica gale I 


. 


1012 
1016 


1020 


1024 


1028 


1220 


3414 


318 
556 


95 
98 


117 


E. A. Tumogeesa, H. H. _ Llyixun, 
tO. H. Naornukos u B. M. Kaeume- 
Hosa. JleruporeHusallua A-HOHaHA 
Ha aJIIOMOXPOMOBOM KaTasH3aTope 
A. Aunexcanypos, T. IT. Bpyakuna, 
A. A. Kesacos, [. A. Pasysaes u 
B. A. Wywyxos. Oxucnenne rex- 
CaSTHIUCBUHMa HEKOTOPBIMH apau- 
KHJIbHBIMH THAponepekucamu . . 
B®. VW. Wsanos, H. A. Jlenmuna vn 
B. C. Hpanosa. Oxucnenne uamb- 
| TerHAUeIMONO3bl OKHCIaMH a30Ta 
. JI. Kuynany, B. B. Wokuna u Jin 
Unxu-toanb. Ilepdtopzuenpi 

1. W. Jleskoes, M. B. Jleiiumeiictep ¥ u 
H. H. Csewnuxos.. K. nonpocy 
O B3aHMOJeHCTBHM YCTBEPTHUHbIX Co- 
meu 2-meTum6eH3sTHasoua M ero 
IIPpOH3BOAHBIX C OpTospupaMu Kap- 
60EOBLIX KHCOT 


Vcenelopanve paBHOBecHaA B peak- 
IH BOCCTAHOBJICHHA OKUCH Oepuu- 
JIMA yrmepoyom nee BbICOKUX TeM- 


mepatypax .. 
0. A. Heinany u PL. Sl. Banar. O cTpyk- 
Type HeKOTOPBIX 9HOMATOeTAMHOB 


5,0-THMeTHIMMKIOreKcaHyHvoua-1,3. 


A. B. Hukonaep u A. A. Copoxuna. 
B3avMHoe BJIMAHHe peKO3eMeJIb- 
HbIX 9JIEMEHTOB IPH 9KCTPakUHOHHOM 
H3BIeveHHU TpHOyTHIdocpaTom 

T. W. Copokuna, HW. HW. Sapenkan u 

M. B. Topros. 1-8-amerokcuBuHus- 

6-meToKcu-3,4-2urugpovadrainn — 

HOBbIM OMIMKIMUeCKHH HeH WIA 

CHHTe3a CTePOHHBIX CHCTeM .. . 

M. Wemaxun u B. K. Anrtonos. 

| Hoppit MeTo CHHTe3a o-3aMeLeH- 
HBIX Q-AallMJIaMMHOKHCJIOT . .. . 


H. HW. Wytkun u T. V. Happmkuna. Tle- 
THApOreHusalluA MATHUICHHEIX WHK- 
JIaHOB Ha MaTHHOBOM KaTalusaTope 

K. 6B. SAnumupcexui. Pacrsopumoctb 
COCAHHEHHH NepeXOJHIX MeTAaJIJIOB 
B cBeTe TeOpHH KPHCTaIMIMYeCKHX 
momeH . . 

H. B. Arees, Yq. B. Konenkuii, E. M. Ca- 
Buukuii u B. LW. Wexrman. O p3an- 
MojelictsHH snemeHToB VII A nog- 
Ppynbl Cc WepeXoAHbIMH MeTasaMu 

H. B. Auexcees, SH. HW. Tepacumos u 
A. M. Escees. Mccelzopanne cTpyK- 
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A. HW. Tanpsuxk u B. A. Nanem. Peax- 
IHOHHaA CHOCOOHOCTh aHHOHOB He- 
KOTOPbIX KapOOHOBLIX KUHCIIOT B 
peaKIHWH KMCJOTHO-KaTaJIMuTHUeCKOH 
SHONIM3allMH «6alleTOoHa . . . 

A. M. Umxuxor, B. I. CuactausEtii u 
JI. W. Baoxuna. Onextpomaruut- 
HbIe€ CBOHCTBA WM AMarpaMMa CocToSA- 
Hua cHcTemMEE FeO — SiO,— ZnO 


XV. XHMHYECKAA TEXHOJIOTHA 


. M. Unxuxos, 3. ©. Tyacnuykan, 
B. Il. Cuactauspi u P. H. Merpo- 
Ba. CBOHCTBa pacnwaBOB CHCTeMbI 
CaO — FeO — SiO, mpu s3ameme- 
Hun FeO okucbio WHHKa 

M. A. 9itrenec u M. JI. Bosopa. O pans- 
HHH TeMMepatypbl Cpeybl Ha BpeMsa 
HHAYKUMH IpH MpumumanuH MuHe- 
PaJIbHHIX YaCTHIL K Ny3bIpbKy BO3- 
DDC Workect yt: Cr dalla Sitch Me ental, 8 

Cy Boii- -XaH, “A. M. Bpoackuh wu K. II. 
Jlasposckui. BpicokocKopocTHoii 
KOHTaKTHbIM = KPeKHHE CMOMbI cpy- 
IYHbCKHX Canes ; 

10.1. Mamenaanes, T. M. Mamenasues, 
| Biel sb Cyselimanos vu Jl. . Kuune- 
Ba. KatanuTuyeckuit pedbopmunr 
Jerkoro MacJia, nOwyueHHOrOo mpH 
NHpouse HepTAHbIX NUCTHNATOB 

B. M. T'aasos u C. H. Unxescxas. O tep- 
MHYCCKOM YCTOMYMBOCTH aHTHMO- 
HHAOB aJIOMHHHA TasluA MW HHAUS, 
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PaCTBOpeHHbIX B_ pacliaBsIeHHOM 
TePMaHBH:. xc Why OE gee 
B. B. Pomanos. Bausnue NOAp H3alHH 
Ha KOppO3HOHHOe pacTpeCkHBaHHe 
METAJISIOB.). }s,0 evoke ysaeacH a tans 
ll. WW. Byyunxos, B. M. KonOacosn u 
A. C. Manresees. O sBsaumojzen- 
etpuu 3CaO-Al,O3 nu 4CaO-Al.O3:- 
-Fe,O3 c KapOoHaTaMH KaJIbllua 
MarHHA . . : ‘ 
B. MW. Kaaccex u K. I. “Kosaues. K me- 
XaHu3My JlelicTBHA HeOpraHuyecKHXx 
SJICKTPpOJHTOB pH moTaluH MpH- 
poHO-ruipodobupix MHHepaJOB . 
WM. H. Waakcun, A. HW. Cuneabnukosa u 
A. ¥O. Beitauu. O cop6uvoHHOM 
BbILeaYHBaHHH B HeKOTOPBIX TH]- 
poMeTausypruyeckux mporeccax . 
C. HM. CusnppectpoBu4 u HU. A. Borycuas- 
ckum. [JorbiieHue NpouHoctTH CcTeKua 
B pe3ybTaTe ero oOpaOoTKH KpeM- 
HUMOpraHHueCKHMH COCAHHEHHAMN . 


AVI, TEOTPA®HA 


A. H. Oxaonkos. O iByxcnoHHolt wHp- 
KyJAWUHH BOL B 3anuBax Jlalox- 
CKOFO" OSepay = is) ns eee eee 


XVII. TEOJOLHA 


WM. T. )Kypasnepa u JI. H. Pennua. 
Pogopble KOMMJI€KCbI TPHJOOHTOB Hu 
apxXeolHaT HUDKHETO KeMOpHa 
Asntae-CanHCckoH oOmacTH .... 

lr. I. Tampa3san. O 3akoHOoMepHOCTAX 
paciipeqemeHHsa 30H raso- Hu HedTe- 
HakonweHHa Ha AMUIepOHCKOM No- 
JIyOCTpope HW B MpHueratoulux patio- 
HaX H OO MX CBA3M C reocTpyKTyp- 
HbIM PaSBHTHe€M BMelalOWluxX pe- 
DHOHOBS yt tae culaige 

O. M. 3Hamenckas. Crparurpabueckoe 
HOJIOKeHHE MPMHCKUX MOPCKUX OT- 
JOMCHHH Soo / ds te eee 

H. C. 3ontos. O 30He oKHCeHUA BIOpM- 

ckoro BpemeHH B HopuapcKom Me- 

cTOpox,eHuH Me€\HO- HUKeJICBBIX 

CyIbQUAHEIX pyq . cate 

H. Henpounos, B. ne Tonuapos u 

A. ®, Henpounosa. Celicmuyeckue 

WaHHbIe O CTPOeCHHM 3€MHOM KOpbI 

B IWeHTpaibHoH uyacTH UepxHoro 

MOpA. eR or > oe 1c 

b. A. Nerpymencknii, K reonornue- 
ckolt O6cTanoBKe T'aHpcylicKoro 3eM- 
werpacenia. 1920) nee eee 

E. A. Yepemucunopa. Ilaneoreorpabus 
MPMHCKOPO MOPA (Ha OCHOBe JaHHBbIX 
JMaTOMOBOrO aHasMga) . . 

A. A. Kppiios nu FO. H. Cuan. TIpume- 
HeHwe aproHOBOrO mMeToza ompe- 
HeeHuA Bospacta IA U3sy4ueHHA 
MHrpalluH TePppHreHHbIX OCaKOB 

H. B. Penrapten. Mopcxue OTHOXKECHHA 
B KPOBJIe€ APMaBHPCKOH CBUTEI 61H3 
r. ApMapupa . . 

H. fF. Baacos u A. J. Muxayxo-Makaaii. 
Hospie faHHbie oO cTpaTurpadbuu 
Nl€pMCKHX OTNOMReHHH FOro-Sanaz- 
Horo JlapBa3a .- 

®. H. Enyosa u Ji. X. Xaiiuep. O zpua- 
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| COBBIX OTJOXKEHHAX B ae 

Oacceline . . Dn Gl bea eaays 

(C. M. Kpapuenko. oO By1KaHOreHHO. 

OcaouHOl CepHu MesozolcKOroO Mar- 

MaTHueCKOrO KOMMsIeKCa es 

Horo Awana. . 

A. Ky3xHeyosa. K XapakTepuctuKe 

(NOpbl akYarbhIbCKUX OTOMKeHu 

Hwxnet Kamer u Kyit6pnuescko- 

CapaTosckoro SapBounkba 

lM. M. Mepxysos. K reonorun npeBnux 
TaJleUHHKOB HeKOTOPbIX paiioHoB 
TOxHoro =Kutax .. . 

M. M. Bexaes u B. A. Kusases. Hostie 
WaHHble O MpoOMcxorwKLeHHH OpekyH- 
poBaHHBIX yrueli BomuancKoro 6y- 
poyrolbHoro MecTopoxKenua Ha 
CepepHom Ypaie .. . 

H. I. Baacos uA. J. Muxayxo-Makaait. 

Hoppe WaHHble Mo cTpaturpadbuu 
KaMCHHOYTOJIbHBIX OTMOMKeHUU FOro- 
SanaguHoro JlapBasa 

r. A. murpues. Buy Tpucpopmannonusie 
Pa3MBIBbLI B HHTHHCKOW yrJIeHOCHOLi 


cpuTe .. Wert once 

M. M. PyGunmteiin. K TlepecMoTpy 
adcosoTHOL yes pedataneeson 
WKaJIbl 


H. II. CaaTEKoBa u A. a2 Unesnurep. 
Mopcxue aamb6ckne OTNOMKeCHUA 
B OacceiHax pek Yusa, Bowp- 
mow Xo6gn u VMnexa (Sanayupiit 
Kasaxcran). ; she 
B. H. Cmupuos. Meranaorenusa CHH- 
CKulauaTbIx HW CHHOPOreHHBIX HHTPy- 
3uu Bonbmoro KapKa3a Wid 
B. ®. Conosnes, JI. C. Kynaxosa u 
Tr. B. Aranosa. Hoppe aHuble 
. O Te€KTOHHYeCKOH CTpykKType Ha 
lOxuoro Kacnua As 
Tr. ®. SAxKosnes. Ocnopupre 
paltionop Pyyguoro Antan .... 
B. C. )Kypasaes, Bb. A. JIudanop u 
A. E. Unesuurep. Hoppie 2anupie 
O KYHTYPCKHUX OTJJIOXKCHHAX 30HDbI 
XOOMHCKOFO PpaBHTalMOHHOrO Ma- 


THIbI 


KCHMyMa_B pee an Hae CH- 
HeKJIH3e ha ic deasy docakok coil SMI: 
3. A. Kypassesa. K crpaturpacbuu 


APeBHAX OCaMOUHBIX OTIOMKeHUH Oac- 
celiHa cpequero Teuenua p. Uappl 
Ji. B. Komaes, B. IT. Casponenkos, 
H. ®. Kproxopa u IT. H. Kyunua. 
JTipesnetimue  mopogtbt oKemOpus 
Y kpavHbl B u3liyunHe J]nempa 
. Kpapuenko. OnbiT u3yueHHaA OTHO- 
CHT@IbHOM OPHeHTHpOBKH  pa3o6- 
UL€HHBIX O1O0KOB NOpO, 3aksOUeH- 
HbIX B HHTpy3HBax ; 
M. A. Ocunos. Maazpie untpy3uu Jle- 
HH HOTOpCKoro patioua PyyHoro 
PAGUTAST NMED MER Sete Oli, GE gs ist ot Bs 


XVI. FHAPOPEOJOrPHA 


Bb. ®. Mappuukui. O reorepmuyeckhx 
ycujoBuax SanayHo-CuOupcKoro ap- 
TesHaHcKoro OacceHHa .. .. =; > 


XIX. MHHEPAJIOlHA 


B. B. Baxaxun, B. Bb. Kpaspyenko 4 
H. B. Besos. Kpuctanmnuueckue 
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CTpykTypbl aHOyputa CaB.SisO, 
u xé€pi6yTuTa CaBesP,O; . 

B. A. Kopnertosa. Bogubiit 
OepuiMA — Mopaesut — B_ Nerma- 
TuTax BoctouHoro Sabaikanba 

Bb. B. Yecnoxos. Kpuspie cnektTpasb- 
HOrO MOFIOWLCHHA HEKOTOPbIX MUH- 
HepasIOB, OKpalle€HHbIX THTAHOM 

P. M. Aumuya. O waxofKe »sBuasuta 
B WCIOUHBIX pp one tOro-Bocrtou- 
HoH TyBpr . . 

A. ®. Eunos u 3. T Kataesa. Teppas 
HaxoykKa wmeHkocpenuta B CCCP 
A. Tlo6equmckaa u H. B. Besos. 
Kpuctanamueckaad cTpyktTypa 9mn- 
qugumuta NaBeSi;0O;(OH). Hosprit 
THM O€CKOHEUHBIX KPeMHEKHCJIO- 
powHBIxX wemouek (meHT) .. . 

B. B. Mntoxnn u E. HW. Cemenos. Hostie 
aHHble O06 yCCuHruTe 

A. HW. [Mpockypko. Snu- u ncepaoweii- 
IMTbI Wesounbix spdpy3sui Tamupa. 


XX. METPOlTPA®HA 


JI. A. Bapganany u A. A. Dyounckun. 
Kpuctasmueckue Topogst Asop- 
CKOH aHTeKIH3bI 

JI. WW. Wapoxnuxos. Cmonsubie auieB- 
puts! o. Buxnep-Hehmrayr u caio- 
aAubIe MecuaHukH o. Uamn (apxu- 
Temar Sema @paunua-Mocuha) 


XXI, MHTOMOLHA 


lr. A. Cmupuos u I. I. ®egoposa. Pomp 
MeXaHHyeckoro mepepacnpeseieHua 
yacTH, B ocaf~KaxX IIpH Muarenese 
B OOpa3s0BaHHu COHCTOCTH 

A. T. Koccosckas. OcHopHpre mapare- 
HeETHUCCKHE MHHEPasbHbIe accolva- 
IMH B M€3030HCKHX  OTJIO2KCHHAX 
joro-BocToka Busokckol BiaHHbl 
u SanagHoro Bepxoauba . 

A. IT. Koccosckas. axtoppi, ompe- 
Tenstoulve opMupoBaHHe MUHe- 
PasIbHOTO cocTaBa TIHH B yCwO- 
BHAX WaTPOpMbl  TeOCHHKJIH- 
HAJIMGs5) Sh 'yeleom saropretes acme eon 


XXIT, TEOXHMHA 


Il. Mf. Boponxos. Ocnopubie 3aKOHO- 
MepHOCTH YTufpoxuMuyecKoro dop- 
MMPOBaHHA eCTECTBEHHbIX BOOe- 
MOB, a 

Re (Ge Konopason. BEIHoc MHKpossemen- 
TOB TvwaBHewiuuMH peKamu CCCP 

wl. A. Muneesp u H. H. Crynunkosa, 
O npupofe palvoakTHBHOCTH OpTH- 
TOB MW COOTHOUICHHH B HUX ypaHa, 
TOPHA WU PeMKUX 3eME/Ib 


M. E, Crapuk, K. ®. Jlasapes, I. C. Hue 


kouaes, C. M. Ppaurexno, JI. B. Ko- 
asmuu u tO. B. Ky3neuos. Kox- 
IleCHTpaluA W3O0TOMOB TOPHA B BO- 
max UepHoro mops . 

M. E. Crapuk, FO. B. Kysnenos, a8 C. Hu. 
Konaes, B. K. Jlerun, K. ®. Jla- 
sapes, C. M. Tpamenko u JI. B. Ko- 
asjMuH. Pacipeyenenue pafuoose- 
MeHTOB B OCayKax UepHoro mopa 
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XXIIT. OKEAHOJOTHA 


Yr. M. Benses, A. A. Buputeiu, B. I. 
Boropos, H. YT. Buunorpayosa, 
M. E. Bunorpayos u JI. A. 3enKe- 
Buu. O cxeMe BepTHKabHOH Ono0- 
JOTHYeCCKOH  30HAIbHOCTH OKeaHa 

B. M. Kountys. JlonHaa cbayHa aOuccauib- 
HBIX TyryOHH Spb pea Tlo- 
JispHoro GOacceHHa 3 

r. B. Yanuyes. Hoppie JaHHble o “ray- 
OuHax OKeaHHueCcKMX 2%xe1060B 

T. Bb. Yaunyes. Pesyaptate!  celcMo- 
aKyCTH¥eCKUX MCCIeAOBaHH CTpoe- 
HHA Ha Tuxoro oKeaHa K _ 10TF0- 
BOCTOKy OT 0. XoOKKaliqo 

X. M. Canyosa. Pacnpezenenne o- 
pamMuHudep B JOHHEIX OTJIOACHHAX 
Hu Nameoreorpaua seis Sar cae 
yactu Tuxoro oKkeaHa 

B. H. Crenanos. O pou repMuyecknx 
Mpomeccop B o6pa30BaHuu rayOuH- 
HbIX BOAHBIX Macc Muposoro oKeaHa 


XXIV. HAHEOHTOJOTHA 


M. A. Cenkesuy. Haxoatka puMuTus- 
Horo TvlayHOBoro B caine Ka- 
BaxciaHar wei we Sete tee 

JI. A. Kynpnsnosa. Tsieua H CMOpbl 
3anlaqHoappukaHCKHX MaHIpoB 

A. T. Bonoryun. Bepxue-kemOpniickul 
ap X€OWMaTO-KOp aJIJIOBbIit I[eHO3 
xp. Tanuy-Ona, Tysa. 

A. T. Bosorgun. Tpu Bua apxeouHar 
u3 CHOMpeuvaTOBOH 30HbI HWXK- 
Hero KeMOpua BalikalbcKoro Ha- 
TOpbi . . 

B. C. Coxosos u H. B. Muponosa. O Ho- 
BOM poOJ€ OpOBHKCKHX KOPaJJIOB 
SanaqHow Cu6upuH u Cesepxoro 
Ka3axcraHa : bast 


XXV. HHTOJIOTHA 


B. A. bBpogckun. Jlesoxcupu6onykaen- 
HOBaA KHCHIOTAa H AepHble CTpykK- 
TYPbl TAHPIHO3HBIX KJIETOK CeTUaTKH 
B TWipomecce CHHTe3a pHOoHyKJen- 
HOBOM KHCJOTHI B WMTOMMa3sMe MU AApe 


XXXVI. THCTOJOTHA 


M. C. Bunorpagosa. Coequnutenbuan 
TKaHb KOXKH SMOPMOHOB OesbIX KPBIC 
Np SKCHePHMeHTaIbHOH Bucy HK- 
IH UMTOBHAHOH %KeNesbl MaTepH 

A. A. Koaocopa. Peakuuu HepsBHoli 
CHCTeMBI cepa MJI€KOMMTA‘OuluXx 
Ha ero TMoppexkqenne. 

Yr. B. Ensakopa. U3menenue Koppl Mosra 
KPOJIMKOB IIpH rumoTupeo3se 

Y. C. Wuukan. J[wHamuka actepa3 u 
Jiumas B Wpomecce pereHepalluu coe- 
MHHTCIbHOM TKaHH KOK . 

A. JI. Mosenos.  Ilpeonruxo-rumotu- 
3apHaa TOMOPH-NOJIOKUTeIbHAA 
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HelpoceKpeTopHaaA cucTeMa Ca3a- 


Ha HM Kapa ... 


XXVIII. TEHETHKA 


X. ®. Kyuinep, §. B. TouokoHHukosa 
u WM. TP. Monceesa. M3menenne oxpa- 
CKH oOfepeHHH y MOTOMCTBa kyp 
B pe3yJbTaTe BIMBaHHA UM PassMu- 
HbIX KOMNOHEHTOB Yy?KepOAHOM Kpo- 
Bly cous ie kein dunk) atin aeons 


XXVIII. FKOAOTHA 


A. T. J\tomukos. O ecrectBeHHol ru6pu- 
Tu3auuu oceTpopblx pri6 Ha Boure 

T. HU. Jleprauesa. K sBompocy aamra- 
IMM MOCKHTOB K Ppa3HbIM CTeNeHAM 
BaxKHOCTH BO3HyXa . . 

Yr. JI. Wkop6atoe u 3. T. Cano. O u- 
3HOMOTMUeCKOM H3MeCHUHBOCTH Moly- 
JIALMM pblO B CBASH C seep: 
MecT oOuTaHua 

B. MW. Annugosa. Bauanue “remnepaty- 
pbl Ha TouoBoe cospepaHue OayH- 
TOBCKorO cura Coregonus lavaretus 
baunti (Muchomedijarov) 

JI. E. Anoxuua. O cepa3u mm0,oBuTo- 
CTH M %MpHOcTH canaku (Clupea 
harengus memibras ls) “2 


XXIX. THAPOBHOJOTH A 


JI. H. Muwenuu. Asorbuxcupyroune 6ak- 
TepHH B IpyHTax IpHOperxKHbIX palio- 
Hop UepHoro mopa Boat 


XXX. MHKPOBHOJIOTHA 


fr. Bb. Kasaycxan u H. YF. MWoarasa. 
HexoTopble JaHHbie O pa3sBuTHu 
Actinomyces Streptomicini Ha cpe- 
Wax C HKapOoOHOBbIMH KHCMOTaMH 

H. A. Kpacuabuukos u JI. B. Kana- 
KYUKMH. SiBleHwe «CBeueHHA» B HH- 
TAX MUUCIMA AKTHHOMMILETOB B Ma- 
jaroukeM cBeTe . . ; 

M. A. Bacc, T. H. Bpokep, I. M. Toaba- 
capo, DK. M. Topaenko, b. H. Wapa- 
wenko, B. Il. Hankuna u P. B. Xe- 
cuH. WucdbexuHoHHpie CBolicTBa Mo- 
BP@XKCHHEIX (baroB 

B. H. Wanownnkos, E. H. Kouapatee- 


Ba, Ba CH: KpacvbHukoBa 1 
A. A. Pamenckas. Senenpie 6ak- 
Tepun, 


HCHOJb3ytoOuwue OpraHnue- 
CkHNe CoeHHeHHA Ged 


XXXII. BHO@H3HKA 


A. M. Cunioxun nu JI. ©. Hasaposa. O ne- 
pedaue puTMHueCKHX H3MeHeEHHL CKO- 
pocTH JBY2KeHHA MpoToMTasmpI nop 
BUM AHEM meer BOJIHbI BO3- 
Oy2KeHHA 

YW. E. Japnnuep u A. B. CokoabeKas. 
O mpoueccax OKUCIeHHA HOHOB 
*Kele3a B MOe€  YyIbTPasBYKOBbIX 
BOJUH Gib vicweonmanites [tan Se wks ok ania la 
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. HW. Kpuyescxaa u I. B. Kanutonosa. 
Jleictsue  peHTreHoBcKux syueli 
Ha M€XaHH3MBIl, perysupyioulne ypo- 
BeHb CBOOO,HOrO THCTaMuHa B 
DAMSTN MOMs LT aRy Rede, BA yee Recs 

- M. Cuntoxun u B. A. 3y6apes. O put- 
MHMUCCKHX  H3MCHEHHAX CKOPOCTH 
ABYXKeCHHA UpOTONMasMbl KJIeTOK 
Nitella mpu sBo3s6yxqeHun uoHamn 
BACT Slat upon, os ie duel ok age es 

TO. Bb. Kynpsawos u Bb. A. Jlomcazse. 

Uccneqopanua aBTomu3a B TeveHu 

KPbIC MPH SKCICPHMCHTAJIbHO BbI- 

3BaHHOM JIyuesoM MopaxkeHuu 

A. A. Manuna. Mopdonornueckue u3- 

MeCHCHHA HePBHOH CHCTeMBI OesIbIXx 

KpbIC Ip oOmyueHNM palMoaKTuB- 

HbiM (pocpopom P22 ..,... 

®. [yuKos. Jlelictaue  pentrenos- 

CKHX JlyuelH Ha pa3sBuTHe aaHTou- 

Ca SMOpuoHa IUbINTeHKa coe 

H. B. Jlyyuux. [[pupoxa nepsuunpix 

WMTOPeHETHUeCKHX JyYeBbIX MoBpe- 

2KMCHHH HW KaTasIMTHueCKaA aKTHB- 

HOCTH XPOMOCOM, iy. “2 ay ouuere) 

a. VT. )Kepe6uenxo, WU. FL. Kpacupix, 

H. Wi. Jie6kosa u C. M. Apmonenko. 

Bauanue MecTHoll acbuKcuu  ko- 

(CTHOrO MO8ra Ha TeyeHHe MU UCxO] 

Jyuepouw  OoesHu 


XXXII. BHOXHMH A 


M. C. Bapaunckaa u B. HW. Cadouos. 
H3yuenue OnocuuTe3a JIMTHHHA 
B H30JIMpOBaHHbIX TKAHAX MOPKOBH 
T. A. Yanerog u C. P. Mapyauies. Ile- 


peaMMHMpoBaHue §-mMeTHMaciaparu- 
HOBO KHCJIOTHI 


1) 

B cpe3ax meueHH 
P. MW. Canraunk, T. Hl. Area u A. H. Mo- 
conos. MHakTuBauua Bupyca rpum- 
lla HykKlea3aMH WM BOCCTaHOBJIeHHe 
HHPCKUMOHHBIX CBOHCTB ero C MO- 

MOUbIO HYKJICHHOBbIX KHCJIOT 
M.'A. Bapcxui u M. C. Bapguncxas. [Ipu- 
MeHeHHe MeTOJla yAbTpaduomeroBwort 
‘PUYOPeCWeHTHOH MHKPOCKOIIMH K 
U3y %eHHIO JMPHHPUK aM KIETOUHLIX 
CROAONG-29 ceo ah eae eee es eee 
Bb. B. Bapraneran uv A. JI. Kypcanos. 
M3yuenwe OKHCIMTebHOH KOHJeH- 
Calluu KaTeXHHOB C MOMOLILbIO oF 
Tied OU SSC) Gee ivene et ae Lhe ee 
®. Tyna, Jl. T. Jiutsunenko u 
| Ti. J. Jjpopxuxosa. OO usmeneHnu 
cBoHcTB OemkOoB pH HX B3aHMO- 
OUCEBLIMM el tt foe als ae Sones 
H. A. Angpeesa. Hexoropbie aHuHbre 
06 o6MeHe omHeBO KHCIOTHI B pa- 
GROHMGTXGMME Stn (co ee cmv as eo 
P. C. Yuaranckas. AKTHBHOCTb IMTO- 
XPOMOKCHa3bl HW CyKUMHAeruApasnl 
y KonopagcKkoro *yka (Leptinotarsa 
decemlineata Say) B mpet{uatay3- 
HbIt TMepwoq uM Mp dacTyIeHHH 
uanay3bl OIG Fait) tate A Oe 
5B. ®. Baniounn u A. H. Besosepckun. 
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CTaHORJICHHA  HYKJICHHOBbIX KHC- 
OT B W30JMPOBaHHbIX KIeTOUHBIX 
AMpaX, NOABepruuxca LelicTButo e3- 
OKCHpHOoHyKea3BE ww, wk, 
YW. C. Jlykomcxas. Cuutes OMrOCaxapH- 
op c d-1,6-caasamu cbepMeHTHbIMU 
lipellapaTaMa M3 WeuveHH H MBI. . 
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®. X. Baxtees. Orxpritue Herdeum la- 
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B.B. Ckpunuuuckuii. Buomormueckne 
OCOOEHHOCTH MH NepCheKTUBbI HCHONb- 
30BaHUA APOBbIX HM O3HMBIX (bopM 
MHOROJICDHEM Poke eas es ehienee 


XXXIV. MOP@O/JIOTH A 
PACTEHHH 


A. H. Caagkos. O tunax xebopmanun, 
MMCIOINMX  palwatbHOe  cTpoeHue 
HCKOMaeMBIX CHOp MalopoTHHKo- 
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TupepeHIMpOBKY IWBETOUHBIX MOUeK 
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PHVIBig A aN". 0) See Tea 
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H. M1. Wsanos u Ji. A. Kpasyos. 
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Malu B peaKIMH Mepexofa Mpo- 
ToxMopoduisa B xXMopopul a 
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BUTOBM So Rusa Rt canes aes aoe 

9. MW. Caensau. CrpyktypHpie ocobeHHo- 
CTH Pa3BHTHA MapaSHTapHbIX HOBO- 
oOpas0BaHHit Ha BereTaTHBHBIX Op- 
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XXXVIII. 3OOJOTHA 
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KaueCTBaX XBOCTOBOrO [WaBHHKa 
aTaHTHYeCKUX pypeter Cae 
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3. C. Kayman.  Crpoenne cTHTM: MHOTO- 
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2. M. WirevnGepr. Perenepauna KOHeU- 
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Ka Ha cComespoH alMMeTHT BbICWIHX 
XKMBOTHBIX .. - + eee saroane 

B. E. Yypsny. Iunamuxa cojlep2KaHua 
B KPOBH BHYTPHBeHHO BBeJeHHOTO 
WeKcTpaHa IpH aJlJIOKCaHOBOM JMa- 
Gere. . 
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WeuwyI0 JleATeIbHOCTb (akTOpa 
W3 %KelyfouKa Cepia AATYWKU pu 
J@HCTBHH alleTHJIXOMHHAa .... . 


P. C. Yuiatunckas. K pompocy 06 ympas- 
JICHHH Manay3o0i KoopacKoro *Ky- 
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Say) cod ae ey See Poe 
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